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FOREWORD 

Two-Lane  Tunnel /Optional  Fort  Point 
Channel  Concepts  is  one  of  five 
separately  bound  reports  which 
constitute  the  Final  Environmental 
Impact  Statement/Environmental  Impact 
Report  package  for  the  Third  Harbor 
Tunnel/Central  Artery  Project,  as 
listed  below. 

1.  Final  Environmental  Impact 
Statement/Report  (Two  Volumes) 

2.  Public  Hearing:   Synopsis  of 
Testimony,  Responses  to  Verbal 
Comments,  Transcript 

3.  Supportive  Engineering  Report 

4.  Appendices 

5.  Two-Lane  Tunnel/Optional  Fort 
Point  Channel  Concepts 

The  Two-Lane  Tunnel/Optional  Fort 
Point  Channel  Concepts  report  is 
organized  as  follows: 

Part  1:   Two-Lane  Tunnel  Concept 

Part  2:   Optional  Fort  Point  Channel 
Concepts 

Appendices: 

Appendix  1  -  Air  Quality 

Appendix  2  -  Noise  and  Vibration 
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1.0   PURPOSE  AND  EVALUATION 


1.1 


INTRODUCTION 


The  Two-Lane  Tunnel  Concept  is 
a  variant  of  the  Preferred  Alternative 
(Alternative  5A  Modified).   In  the 
North  Station  area  and  on  the  Downtown 
Boston  side  of  the  Harbor,  the 
Two-Lane  Tunnel  Concept,  as  described 
in  this  report,  is  similar  to 
Alternative  6  in  that  it  provides  full 
northbound  and  southbound  connections 
between  the  Central  Artery  and  the 
Sumner  and  Callahan  Tunnels;  see 
Supplement  to  the  Draft  Environmental 
Impact  Statement  and  Report 
(SDEIS/SDEIR)  Ch.  2,  pg.  17.   In  South 
Bay  and  the  Fort  Point  Channel  the 
Two-Lane  Tunnel  Concept  is  like 
Alternative  5A,  and  does  not  include  a 
new  Dorchester  Avenue.   In  South 
Boston  as  far  as  the  Toll  Plaza  and 
the  EDIC  interchange  in  Commonwealth 
Flats,  the  Two-Lane  Tunnel  Concept  is 
similar  to  the  Preferred  Alternative, 
including  the  Northern  Avenue 
interchange.   North  of  the  Toll  Plaza, 
the  single  sunken  tube  Two-Lane  Tunnel 
Concept  follows  the  alignment  of  the 
Preferred  Alternative  across  the 
Harbor  and  Bird  Island  Flats  to  a 
point  in  the  vicinity  of  the  Phase  I 
development  of  the  Massachusetts 
Technology  Center.   The  alignment  then 
avoids  the  Eastern  Reservations  Center 
and  provides  surface  connections  and 
ramps  to  and  from  the  Airport  Access 
and  Egress  Roads.  The  Two-Lane  Tunnel 
Concept  provides  no  further 
connections  to  Route  1A. 

The  Two-Lane  Tunnel  Concept  was 
identified  as  a  variation  of  the 
Preferred  Alternative  during  the 
SDEIS/SDEIR  analysis.   It  was  studied 
in  response  to  public  concerns  about 
East  Boston  neighborhood  impacts,  Bell 
Circle/Revere  traffic  impacts,  and 
reduced  tolls  as  a  result  of  lower 
construction  costs.  The  preliminary 
results  reported  in  the  SDEIS/SDEIR 
and  continued  public  interest  led  to  a 
commitment  for  a  fuller  study  of  the 
Two-Lane  Tunnel  Concept  as  part  of  the 
FEIS  analyses. 


assessment  of  the  potential  impacts  of 
the  Two-Lane  Tunnel  Concept;  impact 
comparisons  are  made  to  the  No-Build 
Alternative.  Where  its  impacts  or 
recommended  measures  to  mitigate  harm 
are  identical  to  the  Preferred 
Alternative,  .a  cross  reference  has 
been  provided. 


1.2 


SUMMARY 


The  basic  findings  are  that  the 
Two-Lane  Tunnel  Concept  provides  some 
traffic  and  other  improvements 
compared  to  the  No-Build  Alternative 
in  1990  and  2010,  but  provides 
somewhat  fewer  traffic  and  other 
benefits  than  the  Preferred 
Alternative.   It  does,  however, 
represent  an  effective  mid-term 
solution  to  the  increased  cross-harbor 
travel  demands  anticipated  in  the 
future. 

The  Two-Lane  Tunnel  Concept 
reduces  construction  impacts  in  East 
Boston  but  increases  them  in  South 
Boston,  the  North  End,  and  the  Boston 
CBD,  as  compared  to  the  No-Build 
Alternative.   The  absence  of  a  Route 
1A  connection  provides  less  relief  to 
Central  Artery  traffic  during 
construction  of  the  depressed  Artery. 
The  extra  ramps  needed  at  the  North 
End  terminus  of  the  Sumner/Callahan 
tunnels  reduce  tunnel  capacity  during 
construction;  afterwards,  they  degrade 
pedestrian  connections  on  the  surface. 

The  Two-Lane  Tunnel  Concept  is 
not  quite  as  effective  in  removing 
traffic  from  local  streets  as  the 
Preferred  Alternative,  but  is 
significantly  better  than  the  No-Build 
Alternative  since  it  does  remove  the 
High-Level  Bridge  bottleneck  which 
causes  extensive  backups  and  causes 
traffic  to  divert  to  other  roadways. 
As  a  result,  while  local  economic 
activity  and  neighborhood  air  quality 
are  significantly  better  than  with  the 
No-Build  Alternative,  they  do  not 
benefit  as  much  as  with  the  Preferred 
Alternative. 


This  report  provides  a  detailed 


By  the  year  2010,  continued 


congestion  on  the  Central  Artery  and 
the  three  harbor  crossings  will  result 
in  an  increase  of  approximately  7.6 
million  vehicle  hours  of  travel  (VHT) 
and  68.6  million  vehicle  miles  of 
travel  (VMT),  and  a  reduction  of  10.3 
million  person  hours  of- travel  time 
(PUT)  (versus  a  savings  of  9.2  million 
VHT  and  17.6  million  PHT  and  an 
increase  of  17.7  million  VMT  for  the 
Preferred  Alternative)  over  the 
No-Build  Alternative.   This  somewhat 
reduced  user  benefit  will  have  a 
slight  dampening  effect  on  the 
anticipated  growth  of  businesses 
dependent  on  time-sensitive  deliveries 
to  the  Airport,  because  access  to 
Logan  Airport  and  its  internal 
operations  would  not  be  as  improved  as 
with  the  Preferred  Alternative.   East 
Boston  Memorial  Stadium  would  not  be 
physically  affected,  but  would 
experience  somewhat  worse  noise  and 
air  quality  impacts  than  with  the 
Preferred  Alternative.   Impacts  on  the 
air  quality  and  neighborhood  cohesion 
of  the  North  End,  Jeffries  Point  and 
Maverick  Square  residential  areas 
would  continue  because  the  existing 
inbound  toll  plaza  would  remain  as  the 
major  access  facility  for  the  Airport. 

The  Two-Lane  Tunnel  Concept  is 
estimated  to  cost  approximately  $500 
million  less  than  the  Preferred 
Alternative.   (If  the  Two-Lane  Tunnel 
Concept  included  the  South  Bay 
features  of  the  Preferred  Alternative, 
the  cost  differential  would  be  about 
$334  million.)   It  provides 
approximately  10,000  fewer  on-  and 
off-site  jobs  than  the  Preferred 
Alternative  and,  for  the  reasons 
described  above,  generates 
approximately  $450  million  less 
economic  activity  in  the  region. 


at  the  Airport,  where  no  takings  are 
involved  north  of  the  Airport  Egress 
Road.  Cultural  resource  impacts  are 
also  similar,  except  that  the  East 
Boston  Memorial  Stadium  is  not 
affected  because  no  connections  are 
made  to  Route  1A. 


The  Two-Lane  Tunnel  Concept  has 
smaller  water  quality  impacts  because 
the  dredging  requirements  for  a 
single,  two-lane  tube  are  less  than 
for  the  four-lane  Third  Harbor  Tunnel 
of  the  Preferred  Alternative; 
elsewhere  its  impacts  are  similar  to 
those  of  the  Preferred  Alternative. 
Business  displacements,  and  hence, 
relocation  impacts,  are  the  same  as 
with  the  Preferred  Alternative  except 


2.0   ENGINEERING  DESCRIPTION 


2.1 


ALIGNMENT 


This  concept  would  provide  the 
same  basic  modifications  to  the 
Central  Artery  as  previously  discussed 
with  Alternative  5A  of  the  Supportive 
Engineering  Report  of  the  Supplemental 
DEIS/DEIR,  including  carrying  all 
northbound  traffic  in  a  new  four-lane 
tunnel  in  the  Fort  Point  Channel 
between  the  Massachusetts  Turnpike 
interchange  and  north  of  the  Dewey 
Square  Tunnel,  and  depressing  and 
widening  the  Central  Artery  north  of 
the  Dewey  Square  Tunnel.   The  Dewey 
Square  Tunnel  would  be  converted  to 
southbound  operation.   Connections  to 
and  from  the  Callahan  and  Sumner 
Tunnels  would  be  as  described  for 
Alternative  6  in  the  Supportive 
Engineering  Report  of  the  Supplemental 
DEIS/DEIR. 

This  concept  also  links  the 
Massachusetts  Turnpike/Central  Artery 
interchange  area  in  Boston  with  Logan 
Airport  in  East  Boston  via  a  tunnel 
through  South  Boston  and  Boston 
Harbor.   The  alignment  of  this  tunnel 
is  also  called  the  Seaport  Access 
Tunnel  alignment,  because  it  provides 
direct  access  from  the  regional 
highway  system  to  the  northern 
'seaport*  sector  of  South  Boston.  The 
portion  of  the  Seaport  Access  Tunnel 
from  the  Massachusetts 
Turnpike/Southeast  Expressway  to  the 
vicinity  of  Summer  Street  would  be  a 
toll  free  tunnel.  From  Summer  Street 
to  Logan  Airport,  the  Third  Harbor 
Tunnel  would  be  a  toll  facility. 
Plans  and  profiles  for  this 
alternative  are  presented  on  Figures  1 
to  13.  Typical  sections  are  shown  on 
Figure  14. 

The  Seaport  Access  Tunnel 
(two-way;  four-lane,  plus  weaving 
lanes)  would  interchange  with  the 
Massachusetts  Turnpike/Central 
Artery/Southeast  Expressway  in  the 
South  Bay  area,  crossing  the  south  end 
of  the  Fort  Point  Channel  and  into 
South  Boston.   This  tunnel  crosses 
Gillette  Company  and  Boston  Wharf 
Company  properties  and  passes  under  A 


Street,  Summer  Street,  B  Street,  and 
Viaduct  Street  to  an  open  two-way  toll 
plaza  in  the  Commonwealth  Flats  area 
(Massport  property).   From  the  toll 
plaza  area,  the  roadway  (two-way 
two-lane)  enters  a  portal  and  curves 
toward  the  north,  passing  through 
Economic  Development  and  Industrial 
Corporation  (EDIC)  property  as  it 
approaches  Boston  Harbor  at  the  west 
edge  of  Boston  Marine  Industrial  Park 
(BMIP). 

The  profile  of  the  roadway  as 
it  crosses  the  end  of  the  Fort  Point 
Channel  is  set  so  the  top  of  the 
tunnel  structure  is  near  the  bottom  of 
the  existing  Channel. 

The  following  ramps  to  and  from 
the  Seaport  Access  Tunnel  would  be 
provided. 

o      Congress  Street,  with  a  surface 
street  connection  to  Northern 
Avenue; 

o      Summer  Street;  and 

o      Northern  Avenue. 

The  Summer  Street  and  Northern 
Avenue  on-ramps  to  the  southbound 
tunnel  would  be  toll  free,  providing 
free  access  to  this  facility  by  all 
vehicles.  As  in  the  Preferred 
Alternative,  the  purpose  of  this  free 
access  is  to  attract  the  trucks 
currently  using  local  South  Boston 
streets  to  use  the  higher  quality 
Seaport  Access  Tunnel. 

After  passing  to  the  west  of 
the  BMIP  in-  South  Boston,  the  Third 
Harbor  Tunnel  (two-way,  two-lanes) 
approaches  Boston  Harbor  and  crosses 
directly  to  the  Bird  Island  Flats  area 
of  Logan  Airport,  passing  under  the 
main  shipping  channels.   The  profile 
provides  a  minimum  of  7  feet  of 
clearance  below  the  possible  future 
45-foot  deep  main  shipping  channel. 

At  Bird  Island  Flats,  the 
two-lane  tunnel  continues  in  a 
northeast  direction,  providing  tunnel 


ramps  to  and  from  the  Airport  roadway 
system  south  of  the  East  Boston 
Memorial  Stadium.   No  direct 
connections  to  Route  1A  are  provided. 

On  the  Boston  side  of  the 
harbor,  eight  ventilation  buildings 
are  proposed  in  the  vicinity  of  the 
tunnel  portals  in  the  South  Bay  area 
(just  south  of  Dorchester  Avenue),  at 
A  Street,  Summer  Street  and  C  Street, 
and  in  the  same  locations  along  the 
depressed  Central  Artery  as  discussed 
for  Alternatives  5A  and  6.   This 
alternative  also  includes  a 
ventilation  building  at  Bird  Island 
Flats.  Ventilation  structures  are 
expected  to  be  approximately  100  feet 
high. 


2.2 


PROPERTY  AND  UTILITIES 


2.2.1  Summary  of  Properties  Affected 

Table  1  identifies  the  total 
number  of  parcels  affected  by  this 
concept,  including  the  extent  of 
partial  and  full  acquisition  area 
required.   The  location  and  title 
holder  of  each  parcel  of  land  in  the 
study  corridor  is  presented  in  Chapter 
3.0  of  the  Supportive  Engineering 
Report  of  the  Final  EIS/EIR. 

2.2.2  Utilities 

The  following  identifies  the 
utilities,  both  public  and  private, 
which  would  be  directly  affected  by 
this  concept.  As  with  all  build 
alternatives,  no  long-term  service 
disruptions  would  occur  with  the 
proposed  construction.   These  utility 
impacts  are  nearly  identical  to  the 
impacts  of  the  Preferred  Alternative. 
In  East  Boston,  however,  the  utility 
impacts  are  less  because  the 
construction  is  limited  to  the  Airport. 

South  Bay  (Figure  151 

A  36-inch  x  36-inch  combined 
sewer  outfall  at  Congress  Street  and 
Dorchester  Avenue  would  be  extended  to 
the  Fort  Point  Channel  on  the  south 
side  of  Congress  Street. 

A  60-inch  combined  sewer 


outfall  at  Summer  Street  and 
Dorchester  Avenue  would  be  extended  to 
the  Fort  Point  Channel  on  the  south 
side  of  Summer  Street. 

A  60-inch  combined  sewer 
overflow  outfall  on  the  easterly  side 
of  the  Fort  Point  Channel  at  the 
Dorchester  Avenue  bridge  would  be 
connected  to  the  proposed  extension  of 
the  Roxbury  Canal  Conduit. 

Force  mains  of  36-inch  and 
8-inch  diameters  from  Massachusetts 
Turnpike  Authority  Pump  House  No.  7  in 
the  South  Bay  would  be  relocated  and 
connected  to  the  proposed  extension  of 
the  Roxbury  Canal  Conduit  (see  below). 

The  twin  chamber  (20-foot  x 
15.5-foot  each)  Roxbury  Canal  Conduit 
outfall  into  the  Fort  Point  Channel 
would  be  extended  from  its  present 
terminus  at  West  Fourth  Street  to  the 
vicinity  of  the  South  Postal  Annex. 

Existing  utilities  within  the 
Boston  Edison  utility  tunnel  crossing 
the  Fort  Point  Channel  between 
Congress  Street  and  Summer  Street 
would  be  relocated  onto  the  Congress 
Street  bridge. 

Telephone  ducts  located  within 
the  telephone  submarine  cable  between 
Congress  Street  and  Summer  Street 
under  the  Fort  Point  Channel  from 
Dorchester  Avenue  and  Sleeper  Street 
in  South  Boston  would  be  relocated 
onto  the  Congress  Street  bridge. 

16-inch  and  24-inch  water  mains 
crossing  Fort  Point  Channel  from 
Dorchester  Avenue  at  Congress  Street 
to  Northern  Avenue  in  South  Boston 
would  be  relocated  onto  the  Congress 
Street  bridge. 

The  115,000  volt  electric  lines 
from  Harrison  Avenue,  suspended  on 
Broadway  Bridge,  crossing  to  South 
Boston  at  Dorchester  Avenue  would  be 
relocated  on  a  permanent  utility 
bridge  to  be  built  parallel  to  the 
Broadway  Bridge  on  its  north  side. 

The  115,000  volt  electric  lines 
from  Boston  Edison  sub-station, 
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crossing  Fort  Point  Channel  to  South 
Boston  near  Northern  Avenue  would  be 
relocated  onto  the  new  Northern  Avenue 
bridge. 

The  120-inch  x  36-inch  combined 
sewer  outfall  proposed  by  others  in 
South  Bay  at  Albany  Street  near 
Traveler  Street  would  be  extended  to 
connect  to  the  proposed  extension  of 
the  Roxbury  Canal  Conduit. 

A  30-inch  intermediate  pressure 
gas  pipe  crossing  in  the  area  of  the 
Turnpike  ramps  and  the  railroad  yard 
from  Kneeland  Street  to  Albany  Street 
would  be  relocated  in  the  same  general 
vicinity. 

The  32-inch  x  54-inch  East  Side 
Interceptor  combined  sewer  located  in 
the  vicinity  of  the  railroad  yards  and 
crossing  under  the  Turnpike  ramps, 
would  be  relocated  in  the  same  general 
vicinity. 

Telephone  ducts  in  South  Bay 
would  be  relocated  onto  the  permanent 
Broadway  utility  bridge. 

A  20-inch  force  main,  proposed 
by  others,  crossing  Albany  Street  at 
Broadway  and  running  parallel  to  the 
north  side  of  the  Broadway  bridge  to 
the  outfall  in  South  Bay  would  be 
extended  to  connect  to  the  Roxbury 
Canal  Conduit  extension. 

The  Gillette  Company  discharge 
in  South  Boston  would  be  extended  on 
land  along  the  east  side  of  the  Fort 
Point  Channel  running  in  a  northerly 
direction  to  a  new  channel  outfall 
located  approximately  100  feet  north 
of  Mount  Washington  Avenue. 

The  MBTA  Tower  Interlock 
Communications  Systems  in  South  Bay 
would  be  rebuilt  in  the  vicinity  of 
the  present  location. 

Massachusetts  Turnpike 
Authority  (MTA)  Pump  House  No.  7  would 
be  relocated  to  the  east  and  in  the 
same  general  vicinity. 

The  MBTA  pump  house  and  tidal 
drain  reservoir  in  the  railroad  yard 
adjacent  to  Broadway  is  expected  to  be 
abandoned  by  others. 


Central  Area  (Figure  16) 

The  66-inch  sewer  at  Milk 
Street  from  the  Surface  Artery 
southbound  to  Atlantic  Avenue  would  be 
replaced  by  the  Milk  Street  sewer 
siphon  in  the  same  general  vicinity. 

The  84-inch  storm  drain  at  Milk 
Street  from  the  Surface  Artery 
southbound  to  Atlantic  Avenue  would  be 
replaced  by  the  Central  Street  drain 
siphon  in  the  same  general  vicinity. 

The  East  Side  Interceptor  at 
Atlantic  Avenue  and  Northern  Avenue 
would  be  relocated  from  Atlantic 
Avenue  and  Foster's  Wharf  to  the  Fort 
Point  Channel  running  southerly  along 
the  pierhead  line  to  Northern  Avenue 
and  connecting  at  Atlantic  Avenue. 

The  existing  42-inch  sewer  at 
Commercial  Street  from  Clinton  Street 
to  Cross  Street  would  be  removed  and 
replaced  by  a  42-inch  sewer  running 
along  the  easterly  side  of  the  Central 
Artery  to  the  south  and  connecting  at 
Milk  Street  and  the  East  Side 
Interceptor. 

The  66-inch  drain  at  Commercial 
Street  from  Clinton  Street  to  Cross 
Street  would  be  relocated  in  the  same 
general  vicinity. 

The  West  Side  Interceptor  at 
Causeway  Street  from  Haverhill  Street 
to  Medford  Street  would  be  relocated 
from  Causeway  Street,  paralleling  the 
Central  Artery  on  the  westerly  side, 
crossing  under  the  Central  Artery 
approximatley  350  feet  north  of 
Causeway  Street,  and  then  running 
parallel  to  the  Central  Artery  along 
the  easterly  side  of  the  Central 
Artery  to  the  connection  with  the 
existing  West  Side  Interceptor  at 
Causeway  Street. 

The  30-inch  drain  at  Cross 
Street  and  Commercial  Street  would  be 
relocated  in  the  same  general  vicinity. 

The  96-inch  drain  at  Commercial 
Street  and  Cross  Street  would  be 
relocated  in  the  same  general  vicinity. 

The  30  x  36-inch  sewer  at 
Traverse  Street  and  North  Washington 


Street  would  be  connected  to  the  New 
Traverse  Street  sewer. 

A  portion  of  the  East  Side 
Interceptor  at  Atlantic  Avenue  from 
Milk  Street  to  south  of  India  Street 
would  be  relocated  in  the  same  general 
vicinity. 

The  60-inch  storm  drain  at 
Commercial  Street  from  Clinton  Street 
to  Atlantic  Avenue  would  be  removed. 

The  30  x  36-inch  sewer  at 
Hanover  Street  from  Blackstone  Street 
to  Cross  Street  and  the  30  x  36-inch 
sewer  at  Sudbury  Street  from 
Blackstone  Street  to  Cross  Street 
would  be  replaced  by  a  36-inch  sewer 
from  Hanover  Street  at  Blackstone 
Street,  running  northerly  along  the 
westerly  side  of  the  tunnel  to  Sudbury 
Street  and  then  crossing  over  the  top 
of  the  Central  Artery  tunnel  to 
connect  with  the  66-inch  sewer  at 
Cross  Street. 


The  30-inch  gas  main  at 
Purchase  Street  from  India  Street  to 
High  Street  would  be  relocated  to  the 
westerly  side  of  the  tunnel  from  India 
Street  to  High  Street. 

The  telephone  cables  at  State 
Street  from  the  Surface  Artery 
southbound  to  Atlantic  Avenue  would  be 
replaced  in  the  same  general  vicinity 
as  the  existing  cables. 

The  115,000  volt  electric  lines 
at  Causeway  Street  from  Haverhill 
Street  to  Medford  Street  would  be 
relocated  in  the  same  general  vicinity. 

The  115,000  volt  electric  lines 
at  Purchase  Street  and  Oliver  Street 
crossing  the  Central  Artery  to  the 
Boston  Edison  substation  near  the 
Harbor  Plaza  building  would  be 
relocated  along  Purchase  Street, 
crossing  Congress  Street  to  Atlantic 
Avenue  and  then  connecting  to  the 
Edison  substation  near  Harbor  Plaza. 


The  72-inch  Purchase  Street 
sewer/outfall  from  Congress  Street  to 
Oliver  Street  crossing  the  Central 
Artery  to  the  Fort  Point  Channel  would 
be  relocated  along  Purchase  Street  and 
crossing  the  Central  Artery  to 
Foster's  Wharf  and  to  the  Fort  Point 
Channel  outfall. 

The  two  60-inch  pipes  (inverted 
sewer  siphon)  at  Traverse  Street  from 
Canal  Street  to  Haverhill  Street  under 
the  Orange  Line,  the  102-inch  sewer 
from  Traverse  Street  to  North 
Washington  Street  and  the  57  x  60-inch 
sewer  from  North  Washington  Street  to 
Cross  Street  would  be  replaced  by  the 
New  Traverse  Street  sewer  beginning  at 
Canal  Street  and  crossing  under  the 
Green  Line  tracks,  over  the  Orange 
Line  tunnel  and  running  along  the 
easterly  side  of  the  tunnel  to  Sudbury 
Street.  At  Sudbury  Street  it  would 
connect  with  a  66-inch  sewer  and 
continue  to  North  Street  to  connect 
with  a  96-inch  sewer  at  Fulton  Street. 

The  30-inch  gas  main  at  Cross 
Street  and  Commercial  Street  would  be 
relocated  from  Clinton  Street  to  Cross 
and  Commercial  Streets. 


The  Boston  Edison  substation  on 
Atlantic  Avenue  near  Congress  Street 
may  have  to  be  reconfigured  during 
construction. 

MDPW  Pump  Houses  No.  1,  No.  2, 
No.  4,  and  No.  5  would  be  replaced  by 
the  new  tunnel  drainage  system. 

MDPW  electrical  substations 
would  be  removed  and  replaced  by  the 
new  tunnel  electrical  system. 

MBTA  substation  at  Traverse 
Street  would  be  removed  and  replaced 
oy   the  Central  Artery  construction. 

North  Area  (Figure  17) 

The  Boston  -  Cambridge,  "A" 
cable  telephone  conduits  at  Leverett 
Circle  would  be  maintained  in  service 
and  supported  on  a  temporary  utility 
bridge  in  their  existing  location. 

The  twin  48-inch  combined  sewer 
(CS)  siphon  at  the  Leverett  Circle 
underpass  would  have  to  be  extended 
for  a  distance  of  approximately  100 
feet. 


The  river  crossing  structure 
for  the  84-inch  Charles  River  CS 
Marginal  Conduit  would  be  relocated 
approximately  35  feet  closer  to  the 
river.   The  48-inch  and  84-inch  CS 
inflow  pipes  would  have  to  be 
relocated  for  a  length  of  about  100 
feet  each.   The  54-inch  overflow  pipe 
from  the  Lowell  Street  weir  structure 
would  be  relocated  for  a  length  of 
about  150  feet  to  the  Charles  River. 

A  36-inch  water  main  running 
parallel  to  Interstate  Route  93 
northbound  would  be  relocated  for  a 
length  of  about  700  feet  parallel  to 
its  existing  location  and  outside  the 
limits  of  the  bridge  pier  foundations. 

A  36-inch  water  main  from 
Causeway  Street  to  the  north  would  be 
relocated  parallel  to  proposed  Ramp 
W-CN. 

A  bank  of  thirty-six  4-inch 
telephone  ducts  from  Causeway  Street 
to  the  north  would  be  relocated 
parallel  to  proposed  Ramp  CS-W. 

South  Boston  (Figure  18) 

The  72-inch  storm  drain  at  Mt. 
Washington  Avenue  would  be  rebuilt  as 
it  passes  over  the  mainline  tunnel. 

In  A  Street,  a  54-inch  storm 
drain,  24-inch  sanitary  sewer,  16-inch 
water  line  and  16  telephone  ducts 
would  be  relocated  in  close  proximity 
to  their  existing  locations. 

At  Summer  and  Congress  Streets, 
115,000  volt  electric  lines  would  be 
relocated  in  the  approximate  vicinity 
of  their  existing  locations. 

A  30-inch  sanitary  sewer  would 
be  relocated  from  Trilling  Way  and 
Northern  Avenue  to  the  Massport  haul 
road,  running  in  a  southerly  direction 
toward  Summer  Street. 

Approximately  250  feet  of 
115,000  volt  electric  lines  in  the 
Massport  haul  road  would  be  relocated 
in  the  same  general  vicinity. 


Area  would  be  relocated  in  the  same 
general  vicinity. 

Electric  and  telephone  conduits 
in  C  Street  between  7th  and  8th 
Streets  would  be  relocated  in  the  same 
general  vicinity. 

In  Northern  Avenue  between  the 
Massport  haul  road  and  8th  Street,  the 
following  utilities  would  be  relocated 
in  the  same  general  vicinity:   a 
16-inch  gas  main,  two  16-inch  water 
lines,  and  an  18-inch  sewer. 

East  Boston  -  Airport  Property 
(Figure  19) 

A  60-inch  storm  drain  located 
in  the  vicinity  of  the  General 
Aviation  Building  would  be  relocated 
in  the  same  general  vicinity. 

An  8-inch  sanitary  force  main 
located  along  the  easterly  side  of  the 
General  Aviation  Building  would  be 
relocated  in  the  same  general  vicinity. 

A  10-inch  fuel  line  in  the 
vicinity  of  the  Porter  Street  outfall 
would  be  relocated  in  an  easterly 
direction  parallel  to  the  proposed 
tunnel. 

A  portion  of  the  existing 
10-foot  x  10-foot  drain  in  Bird  Island 
Flats  would  be  relocated  as  it  passes 
over  the  mainline  tunnel. 

The  10-foot  x  12-foot  Porter 
Street  outfall  would  be  relocated  from 
a  point  just  west  of  the  Hill  Air 
Cargo  building,  running  in  a  southerly 
direction  along  the  west  side  of  the 
mainline  tunnel  toward  Bird  Island 
Flats  where  it  would  connect  with  the 
existing  twin  10-foot  x  12-foot  drain. 

A  12-inch  water  main  near  the 
southerly  end  of  the  Eastern  Air 
Freight  Building  would  be  relocated  in 
the  same  general  vicinity. 

The  18-inch  sewer  located  near 
the  Hilton  Hotel  would  be  relocated  in 
the  same  general  vicinity. 


Electric  and  telephone  conduits 
in  the  haul  road  and  Northern  Avenue 


The  8-inch  fuel  oil  pipeline 
located  near  the  Eastern  Air  Freight 


building  would  be  relocated  close  to 
its  present  location. 

2.3     CONSTRUCTION  STAGING 

The  stage  construction  scheme 
for  the  Two-Lane  Tunnel  Concept  is 
based  on  the  same  assumptions 
presented  in  the  Supportive 
Engineering  Report  of  the  Supplement 
to  the  Draft  EIS/EIR  for  Alternative 
5A  in  the  South  Bay,  South  Boston,  and 
North  Areas,  and  for  both  Alternatives 
5A  and  6  in  the  Central  Area.   For 
clarification,  these  assumptions  are 
presented  below.   Construction  staging 
plans  for  the  South  Bay,  Central, 
North,  and  South  Boston  Areas  have  not 
been  reproduced  as  they  have  not 
changed  since  the  SDEIS/SDEIR.   The 
analysis  does  not  include  the  South  ' 
Bay  interchange  of  the  Preferred 
Alternative. 


(6)  During  construction,  the  same 
number  of  tracks  as  exist  today  would 
continuously  be  maintained  into  South 
Station  (5)  and  across  the  Dorchester 
Branch  railroad  bridge  (2)  over  Fort 
Point  Channel. 

(7)  The  Broadway  Bridge  will 
accommodate  the  MBTA's  needs, 
including  possible  commuter  rail 
service  or  a  reconfiguration  of  MBTA 
Red  Line  trackage. 

(8)  Ramp  connections  to  the  Central 
Artery  and  Massachusetts  Turnpike 
would  be  maintained  at  all  times. 

(9)  Access  to  the  South  Postal 
Annex  would  be  maintained  at  all  times, 

(10)  The  MBTA  Red  Line  in  the  Fort 
Point  Channel  would  be  continuously 
maintained. 


South  Bay  Area 

(1)    The  South  Bay  Area  construction 
would  be  timed  so  that  the  completion 
of  the  Cross  Harbor  Tunnel,  East 
Boston  (Airport)  and  South  Bay  Areas 
would  occur  simultaneously. 


Central  Area 

(1)    All  of  the  work  associated  with 
depressing  the  Central  Artery  from  the 
Dewey  Square  Tunnel  to  Causeway  Street 
would  be  sub-divided  into  five  major 
construction  areas. 


(2)  The  Central  Artery  would  be 
continuously  maintained  as  3  lanes  in 
each  direction. 

(3)  All  of  the  bridges  crossing  the 
Fort  Point  Channel  except  the  new 
Northern  Avenue  Bridge  would  be 
affected  by  the  tunnel  construction. 
To  minimize  traffic  impacts  during 
construction,  only  one  bridge  at  a 
time  would  be  reconstructed  and  a 
temporary  bridge  would  be  used  in  its 
place  until  the  permanent  structure  is 
re-opened. 

(4)  The  new  Northern  Avenue  and 
West  Fourth  Street  Bridges  would  be 
designed  and  built  as  separate 
projects,  and  would  accommodate  the 
Third  Harbor  Tunnel/Depressed  Central 
Artery  project. 

(5)  A  temporary  ("wye  connector") 
would  be  built  to  maintain  rail 
service  during  the  construction  period 
when  the  existing  wye  connector  is 
shut  down. 


(2)  Phase  One  in  each  of  the  five 
construction  areas  would  consist  of 
temporary  and  permanent  relocation  of 
utilities  and  roadways  which  cross  the 
proposed  slurry  wall  construction  into 
150-foot  minimum  block  lengths  to 
facilitate  slurry  wall  construction. 

(3)  Phase  Two  in  each  of  the  five 
construction  areas  would  consist  of 
constructing  slurry  walls,  grade 
beams,  underpinning,  excavation, 
tunnel  construction  and  backfill. 

(4)  Phase  Three  in  each  of  the  five 
construction  areas  would  consist  of 
removal  and  disposal  of  the  existing 
Central  Artery  structure. 


(5) 


Start  of  construction  for  each 


of  the  five  construction  areas  would 
be  delayed  by  two  months  to  allow  for 
the  orderly  mobilization  of  each  of 
the  General  Contractors. 

(6)    Half  of  the  existing  Surface 
Artery,  (three  lanes  minimum)  would  be 


available  for  local  access  at  all 
times;  the  remaining  three  lanes  to  be 
available  to  the  Contractor  for 
transport  of  construction  materials. 
Parking  along  the  Surface  Artery  and 
Atlantic  Avenue  would  not  be  permitted 
during  construction. 

(7)  The  existing  Surface  Artery 
would  be  restored  with  pre-cast 
concrete  slabs  immediately  after 
slurry  wall  grade  beams  and 
underpinning  operations  are  complete. 

(8)  Parking  areas  under  the 
existing  Central  Artery  and  the 
landscaped  area  adjacent  to  Atlantic 
Avenue  may  be  used  as  staging  and 
access  areas  for  the  Contractor. 
Demolition  of  existing  buildings 
(Anelex  -  U.S.  Customs  -  Charles  River 
Buildings)  would  be  executed 
immediately  to  provide  additional 
staging  areas  to  the  Contractors.  The 
use  of  the  precast  Surface  Artery 
decks  as  staging  areas  would  not  be 
allowed. 

(9)  All  excavation  and  tunnel  box 
construction  activities  would  be 
performed  under  the  existing  Surface 
Artery  deck.  Access  to  the  below 
grade  construction  to  each  adjacent 
contract  (by  each  of  the  Contractors) 
would  be  continuously  maintained. 

(10)  Construction  would  be  phased  in 
such  a  manner  to: 

a.  Maintain  six  lanes  of  the 
elevated  Central  Artery  during  the 
construction  of  the  Depressed  Central 
Artery. 

b.  Maintain  six  express  lanes  of 
traffic  in  the  Depressed  Central 
Artery  and  reserve  the  elevated 
Central  Artery  as  a  collector- 
distributor  road  for  local  access. 


Ave.;  Purchase  Street,  and  Leverett 
Circle  would  be  maintained  at  all 
times. 

(12)  A  combination  of  three  travel 
lanes  in  the  Sumner  and  Callahan 
Tunnel  would  be  maintained  at  all 
times  during  construction  of  local 
access  ramps. 

(13)  The  Quincy  Market  Garage  would 
be  underpinned,  however,  a  one  month 
shut  down  is  required  for  the  initial 
underpinning  operation. 

(14)  The  Atlantic  Building  would  be 
underpinned.   However,  tenants  must  be 
vacated  for  one  year. 

(15)  Service  on  the  MBTA  Blue  Line 
in  State  Street  and  the  Orange  Line 
adjacent  to  Canal  Street  would  be 
continuously  maintained. 

(16)  Before  the  existing  Central 
Artery  portal  at  Congress  Street  is 
reconstructed,  the  new  tunnel  in  Fort 
Point  Channel  would  be  available  for 
rerouting  of  traffic.  Also,  the 
Two-Lane  Third  Harbor  Tunnel  would  be 
available  for  traffic  movement  to  the 
Airport. 

(17)  The  Harbor  Plaza  Building  would 
be  underpinned  and  tenants  would  be 
able  to  remain  during  construction. 

(18)  The  Congress  Street  northbound 
on-ramp  would  not  be  closed  until  the 
proposed  Central  Artery  on-ramp  from 
Atlantic  Avenue  is  built. 

(19)  The  High  Street  off-ramp  would 
be  removed  only  after  the  proposed 
Purchase  Street  off-ramp  is  functional. 

(20)  Atlantic  Avenue  (one  way)  would 
have  one  lane  open  at  all  times  in  the 
area  of  tunnel  construction. 


c.     After  local  connections  are 
made  to  the  Depressed  Artery,  remove 
traffic  from  the  elevated  Artery  and 
then  remove  the  elevated  structure. 

(11)   Connections  between  the 
existing  elevated  and  proposed 
Depressed  Central  Artery  and  the: 
Sumner  and  Callahan  Tunnels;  Atlantic 


(21)   During  construction  of  the 
southbound  Central  Artery  at  the 
existing  Congress  Street  portal, 
traffic  would  temporarily  be  unable  to 
reach  the  existing  Massachusetts 
Turnpike  ramp  at  the  southern  end  of 
the  Dewey  Square  Tunnel;  a  temporary 
modification  at  the  Turnpike  (Ramp 
A-B)  would  be  used  to  maintain  service. 
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North  Area 


construction. 


(1)  Construction  of  the  proposed 
Central  Artery  North  Area  Project  (by 
others),  including  the  connectors  to 
the  Mystic-Tobin  Bridge,  would  be 
completed  prior  to  the  start  of 
construction  for  the  Depressed  Central 
Artery.   In  addition,  certain 
modifications  were  assumed  to  be  made 
in  the  North  Area  Project  to 
accommodate  construction  of  a 
Depressed  Central  Artery. 

(2)  Completion  of  the  North  Area 
and  Depressed  Central  Artery  projects 
would  occur  simultaneously. 

(3)  Three  lanes  of  Interstate  Route 
93  (south  of  the  Mystic-Tobin  Bridge 
connection)  and  ramp  access  to  the 
Mystic-Tobin  Bridge  and  City  Square 
would  be  continuously  maintained.  Two 
lanes  of  1-93  (north  of  the 
Mystic-Tobin  Bridge  connection)  would 
be  continuously  maintained. 

(4)  Ramp  service  from  1-93  to  and 
from  Leverett  Circle  would  not  be 
available  for  one  year.   (Detour  would 
consist  of  Charles  River  Dam,  Gilmore 
Bridge  and  Rutherford  Avenue  or 
Causeway  Street,  Martha  Way,  and 
Lomasney  Way). 

(5)  Ramp  S-CN  (Leverett  Circle  to 
1-93  N.B.)  would  not  be  built  until 
the  High-Level  Bridge  is  removed. 


(11)  A  minimum  of  two  lanes  through 
Leverett  Circle  would  be  maintained  at 
all  times. 

(12)  Vehicular  access  to  the 
Registry  of  Motor  Vehicles  building 
and  the  Spaulding  Rehabilitation 
Hospital  would  be  maintained  at  all 
times. 

(13)  Service  on  the  MBTA  Orange  Line 
under  1-93  and  MBTA  Green  Line  at 
Leverett  Circle  would  be  continuously 
maintained. 

(14)  Access  through  the  MDC  locks  at 
the  Charles  River  Dam  would  be 
maintained. 

South  Boston 


(1)  R.R.  access  (one  track)  to  the 
Army  Base  would  be  maintained  at  all 
times  during  construction.  After 
construction  two  additional  tracks  may 
be  accommodated. 

(2)  A  minimum  of  four  lanes  on 
Summer  Street  would  be  continuously 
maintained  during  construction  by 
means  of  a  temporary  bridge. 

(3)  Temporary  vehicular  routes 
would  be  constructed  at  A  Street,  B 
Street,  Viaduct  Street,  Ramp  Street 
and  Northern  Avenue. 


(6)    Proposed  1-93  northbound  and 
southbound  would  be  constructed  from 
the  Gilmore  Bridge  to  Causeway  Street 
prior  to  removing  the  existing  1-93 
double  deck  structure. 


(4)    Relocated  Northern  Avenue  from 
"B"  Street  to  Atlantic  Avenue  would  be 
completed  by  others  prior  to  the  start 
of  the  Third  Harbor  Tunnel 
construction. 


(7)  During  construction  ten  tracks 
would  continuously  be  maintained  into 
North  Station. 

(8)  Unused  bridge  decks  resulting 
from  modifications  to  1-93  would  be 
removed. 

(9)  Vehicular  access  to  the  MDC  Dam 
would  be  maintained.  Parking  would 
not  be  available  during  construction. 

(10)  The  railroad  spur  to  Stop  and 
Shop  would  not  be  available  during 


(5)    Suitable  materials  excavated 
during  the  cut-and-cover  operation  in 
South  Boston  would  be  used  as  fill  in 
the  South  Bay  Area. 

Boston  Harbor 

(1)  Half  of  the  1200-foot  wide 
shipping  channel  would  remain  open  to 
navigation  at  all  times. 

(2)  During  the  tunnel  sinking 
operations  (approx.  one  day)  the 
channel  should  be  closed  to  navigation, 
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(3)  Dredging  operations  would  be 
constrained  in  the  Harbor  during 
flounder  spawning  season. 

(4)  Dredging  operations  would  be 
coordinated  with  recreational  boating 
activities,  with  fishing  activities 
and  with  luxury  cruise  ship  activities. 

(5)  The  fire  boat  formerly  berthed 
in  Jeffries  Cove  would  be  at  its  new 
location  at  Bird  Island  Flats. 

Stage  construction  plans  for 
the  East  Boston  Area  have  been 
developed  and  are  shown  in  Figures  20 
to  22.   The  following  assumptions 
pertain  to  the  East  Boston  Area: 

(1)  The  same  number  of  lanes  that 
exist  today  on  the  Airport  roadways 
would  be  maintained  at  all  times. 

(2)  Access  to  Bird  Island  Flats 
(BIF),  although  disrupted  during  the 
entire  construction  phase,  would  be 
maintained. 

(3)  Aircraft  access  to  the  Eastern 
Airlines  Terminal  and  Hangar  would  be 
maintained  by  means  of  constructing  a 
temporary  satellite  terminal  and 
relocating  the  taxiway. 


2.4 


GEOLOGY  AND  SOILS 


The  principal  geotechnical 
factors  affecting  construction  of  this 
concept  are  identified  in  Chapter  5.0 
of  the  Supportive  Engineering  Reports 
of  the  Supplemental  Draft  EIS/EIR  and 
the  Final  EIS/EIR.  The  sections  to 
reference  are  as  follows: 


Area 

South  Bay 

Central 

North 

South  Boston/ 


Alternative 

Alternative  5A 
Alternatives  5A/6 
Alternative  6 
Preferred  Alternative 


Boston  Harbor 
East  Boston     Preferred  Alternative 


2.5 


VENTILATION 


The  ventilation  analysis  for 
the  Two-Lane  Tunnel  Concept  is  based 
on  the  same  parameters  presented  in 
the  Supportive  Engineering  Reports  of 


the  Draft  and  Supplement  to  the  Draft 
EIS/EIR.   Except  for  tunnels  served  by 
Vent  Building  8,  the  transverse  system 
of  air  ventilation  would  be  used 
throughout.   In  such  a  system,  fresh 
air  is  supplied  at  roadway  level,  and 
vitiated  air  is  exhausted  through 
ports  in  or  near  the  ceiling.   Supply 
and  exhaust  ducts  may  be  below  the 
roadway,  above  the  ceiling  or  on  the 
sides.   In  limited  headroom  areas 
(i.e.,  State  Street)  the  exhaust 
and/or  supply  ducts  were  eliminated 
for  short  distances  of  tunnel  in  order 
to  provide  for  the  necessary  vertical 
clearance  between  the  ground  surface 
and  the  tunnel  structure.   In  cases 
where  the  exhaust  ducts  are 
eliminated,  the  ventilation  system 
becomes  "semi-transverse".   It  is 
generally  assumed  that  the  air  supply 
portion  of  the  ventilation  system 
would  use  individually  ducted  segments 
with  sensor  operated  baffles  at  the 
fan  room  to  ensure  even  air  pressure 
throughout  the  entire  tunnel  length. 
Tunnels  served  by  Vent  Building  8 
would  be  vented  by  a  longitudinal 
system  in  which  exhaust  fans  in  a 
shaft  or  adit  near  the  center  of  the 
tunnel  exhaust  vitiated  air  drawn 
through  the  respective  tunnels  from 
their  portals.   The  tunnel  duct  sizing 
and  the  ventilation  building  sizing 
are  presented  on  Tables  2  and  3.   The 
approximate  ventilation  building 
locations  for  the  Two-Lane  Tunnel 
Concept  are  shown  on  Figure  23.   It 
should  be  noted  that  the  ventilation 
building  locations  shown  are 
approximate;  the  exact  locations 
cannot  be  determined  until  after 
additional  air  quality  modeling  and 
analysis  to  assure  conformance  with 
Federal  and  State  air  quality 
requirements. 


2.6 


POWER 


The  power  requirements  for  the 
Two-Lane  Tunnel  Concept  are  based  on 
the  same  parameters  presented  in  the 
Supportive  Engineering  Reports  of  the 
Draft  and  Supplement  to  the  Draft 
EIS/EIR.   The  approximate  load 
breakdown,  energy  requirements  and 
costs  for  the  Two-Lane  Tunnel  Concept 
are  presented  on  Tables  4,  5  and  6. 
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Table  2 

TUNNEL  DUCT  SIZING 
TWO  LANE  TUNNEL  CONCEPT 


Duct  Size 

Tunnel 

No.  of 

Supply 

(sf) 

Alt. 

Segment 

Length 

Lanes 

Air  (KCFM) 

Supply    Exhaust 

A-0 

300 

2-LANE 

A-0 

300 

THIRD 

A-0 

700 

HARBOR 

A-0 

400 

TUNNEL 

A-O-SBD 

300 

CONCEPT 

A-O-NBD 

700 

A-0 

500 

A-0 

300 

A-0 

200 

A-O-NBD 

700 

A-0 

500 

J-0 

1575 

J-O-NBD 

300 

J-0 

500 

B-O-SBD 

300 

B-0 

100 

B-O-NBD 

400 

B-0 

300 

B-0 

400 

B-7-SBD 

700 

B-7-SBD 

400 

B-7-NBD 

800 

B-7-NBD 

400 

B-7 

500 

B-7 

900 

B-7 

600 

B-8-NBD 

1400 

B-8 

550 

B-8-SBD 

1400 

B-8 

700 

B-9-NBD 

750 

B-9-SBD 

750 

C-9-NDB 

1900 

C-9-SBD 

1900 

C-IO-NBD 

1900 

1* 
1* 
1* 
1* 

2 

1 

1* 

1* 

1 

5 

1 

5* 

3 

1 

2 

1 

2* 

5 

1 

3 

2 

2 
3 

1 
1 

2 
2 

1 
2 

1 

1 

1 
1 
1 
1 


30 

30 

70(130) 

40 

60(230) 

70 
50 
30 

20(100) 
350 

50 
790 
90(880) 
50 
60 

10 

80 
150(1110) 

40 
210 

80 
160 
120 

50 

90 

120 
420 
17 
420 
105 

75 

75 
190 
190 
190 


6* 

6* 

6* 

6* 

14(26)* 

14(26)* 

8* 

8* 

12(46) 

12(46) 

14 

14 

10* 

10* 

6* 

6* 

4(20) 

4(20) 

70 

70 

10 

10 

58* 

158* 

18(176)* 

18(176)* 

10 

10 

12 

12 

2 

2 

16* 

16* 

30(222) 

30(222) 

8 

8 

42 

42 

16 

16 

32 

32 

24 

24 

10* 

10* 

18* 

18* 

24(52)  24(52) 

LONGITUDINAL 

TUNNEL 

VENTILATION 


15 

15 

15 

15 

38 

38 

38 

38 

38 

38 

*  Denotes  not  connected  directly  to  Vent  Building,  i.e.,  connection 
via  ductwork  of  other  ramps  or  mainline  tunnel. 

(  )  This  quantity  required  to  serve  this  link  as  well  as  the  more 
remote  links  connected  thereto. 
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Table  2  (continued) 


C-10-SBD 

1900 

D-10-NBD 

3000 

D-10-SBD 

3000 

J-l-NBD 

1575 

E-l-NBD 

540 

E-l-SBD 

500 

E-3 

400 

E-3-NBD 

360 

E-3-NBD 

100 

E-3-NBD 

500 

F-3-NBD 

850 

F-3-SBD 

850 

F-4-NBD 

850 

F-4 

900 

F-4-SBD 

600 

G-4-NBD 

1500 

G-4-SBD 

1600 

G-5 

200 

G-5 

250 

G-5 

800 

G-5-NBD 

700 

G-5 

200 

G-5 

400 

G-5 

1500 

G-5-SBD 

800 

H-5-NBD 

1000 

H-5-NBD 

2800 

1 

190 

38 

38 

1 

300 

60 

60 

1 

300 

60 

60 

5 

790 

158 

158 

5 

270 

54 

54 

5 

250 

50 

50 

1* 

40 

8* 

8* 

5* 

180 

36* 

36* 

5 

220(270) 

44(54) 

44(54) 

5 

250 

50 

50 

5 

425 

85 

85 

5 

425 

85 

85 

5 

425 

85 

85  . 

1* 

90 

18 

18 

5 

300(390) 

60(78) 

60(78) 

5 

750 

150 

150 

5 

800 

160 

160 

1* 

20 

4* 

4* 

2* 

50 

10* 

10* 

1* 

80(150) 

16(30)* 

16(30)* 

5 

350(500) 

70(100) 

70(100) 

1* 

20 

4* 

4* 

2* 

80 

16* 

16* 

1* 

150(250) 

30(50)* 

30(50)* 

5 

400(650) 

80(130) 

80(130) 

2 

200 

40 

40 

2 

560 

112 

112 

*  Denotes  not  connected  directly  to  Vent  Building,  i.e.,  connection 
via  ductwork  of  other  rarops  or  mainline  tunnel. 


(  )   This  quantity  required  to  serve  this  link  as  well  as  the  more 

remote  links  connected  thereto.   ' 
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2.7 


COSTS 


The  cost  of  this  concept  is 
estimated  at  $2,066  billion,  including 
property  acquisition  costs. 

These  total  project  costs  are 
based  on  the  parameters  presented  in 
the  Supportive  Engineering  Reports  of 
the  Draft  EIS/EIR,  Supplement  to  the 
Draft  EIS/EIR,  and  the  Final  EIS/EIR. 
The  costs  developed  for  this  concept 
are  presented  in  Table  7.   For 
comparison  purposes,  the  total  cost  of 
the  Preferred  Alternative  (which 
includes  the  four-lane  Third  Harbor 
Tunnel),  is  approximtely  $2.6  billion. 


2.8 


SUNKEN  TUBE  TUNNEL  CONSTRUCTION 


The  sunken  tube  tunnel 
construction  for  this  concept  is  based 
on  the  same  assumptions  presented  in 
the  Supportive  Engineering  Reports  of 
the  Draft  EIS/EIR  and  the  Final 
EIS/EIR.   The  sunken  tube  cross 
section,  as  proposed  for  this  Two-Lane 
Tunnel  Concept,  is  presented  on  Figure 
14.   The  length  of  the  sunken  tube  is 
about  4,000  feet. 


2.9 


ENERGY  ANALYSIS 


2.9.1  Summary 

The  energy  study  analyzed  the 
daily  energy  consumption  of  the 
No-Build  Alternative  and  the  Two-Lane 
Tunnel  Concept,  using  average  daily 
traffic  figures  projected  for  the  year 
2010. 

The  consumption  of  energy  was 
calculated  using  "Energy  Requirements 
for  Transportation  Systems,"  U.S. 
Department  of  Transportation,  Federal 
Highway  Administration,  Office  of 
Environmental  Policy,  June  1980. 
These  guidelines  suggest  a  two-part 
approach  involving  both  direct  and 
indirect  energy  use. 

Direct  energy  use  involves  the 
direct  consumption  of  fuel  based  on 
traffic-related  and  facility-related 
factors.   Traffic-related  factors 
include  volume  of  traffic,  speed, 
traffic  flow  characteristics,  and 
composition  of  vehicle  types. 


Facility-related  factors  include 
grade,  curvature,  pavement  condition, 
and  stops  (signs  and  signals). 
Indirect  energy  consumed  by  this 
facility  is  related  to  the  materials 
and  operations  required  for 
construction,  including  transport,  and 
the  energy  consumed  by  operation  and 
maintenance  of  the  facility.   Any 
build  alternative  requires  a 
substantial  one  time  energy 
expenditure  related  to  the 
construction  materials,  operations, 
and  equipment.   It  also  requires 
maintenance  after  construction. 
Indirect  energy  also  includes  that 
energy  used  to  manufacture  vehicles 
and  energy  consumed  as  a  result  of 
wearout  and  maintenance  related  to 
their  operation.   A  proportionate 
quantity  of  the  total  energy  required 
to  manufacture  and  maintain  vehicles 
is  also  assigned  to  the  project  being 
evaluated. 

Table  8  provides  the  results  of 
the  energy  analysis  in  terms  of 
equivalent  annual  energy  consumption 
for  the  year  2010.  Construction 
energy  and  vehicle  indirect  energy 
values  were  pro-rated  according  to 
estimated  "useful  lives",  thus 
providing  meaningful  comparisons. 

2.9.2  Conclusion 

The  results  in  Table  8  indicate 
that  the  Two-Lane  Tunnel  Concept  is 
somewhat  less  energy  efficient  than 
the  No-Build  Alternative,  as  it  uses 
the  equivalent  of  about  399  additional 
barrels  of  crude  oil  per  year.  The 
build  option  results  in  increased 
traffic  volumes  on  the  regional 
highway  network  as  a  result  of  reduced 
average  vehicle  occupancy  rates.   The 
Two-Lane  Tunnel  Concept  is  more  energy 
efficient  than  the  No-Build 
Alternative  because  it  provides 
increased  north-south  and  east-west 
vehicular  capacity  and  improved 
traffic  operations,  due  to  the  widened 
Central  Artery  and  replacement  of  the 
existing  High-Level  Bridge  bottleneck, 
and  the  Two-Lane  Third  Harbor  Tunnel. 
The  additional  capacity  provided  by 
these  two  specific  improvements  is 
enough  to  cause  many  motorists  to 
remain  on  these  roadways  rather  than 
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VENTILATION 
TUNNEL  LIGHTING 
BUILDING  SERVICES 
PUMPING 


TOTAL 


Table  5 

ELECTRICAL  ENERGY  USE  IN  BTU/YEAR 
TWO-LANE  TUNNEL  CONCEPT 

KW-h 

31,141,800 

33,726,000 

3,603,650 

847,165 

69,318,615 


BTUxl06 
106,318 
115,132 
12,303 
2,892 
236,645 
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Table  6 

TOTAL  ANNUAL  FLFCTPTC^L  FNERGY  USE 
TWO  LANE  TUNNEL  CONCEPT 


TOTAL  ENERGY  USE  PER  YEAR 

VENTILATION 

ENERGY  (kW-h)  31, 14 1,800 

DEMAND  (kW)  20,736 

TUNNEL  LIGHTING 

ENERGY  (kW-h)  33,726,000 

DEMAND  (kW)  6,159 

BUILDING  SERVICES 

ENERGY  (kW-h)  3,603,650 

DEMAND  (kW)  1,515 

PUMPING 

ENERGY  (kW-h)  847,165 

DEMAND  (kW)  1,045 


TOTALS 


ENERGY  (kW-h)  69,318,615 

DEMAND  (kW)  29,455 


COSTS  (MAY  1982  RATES,  $) 

VENTILATION 

$  2,008,644 
975,240 

2,175,327 
287,315 

ENERGY  (kW-h)  232,435 

DEMAND  (kW)  70,721 
PUMPING 

ENERGY  (kW-h)  54,642 

DEMAND  (kW)  48,773 


ENERGY 

(kW-h) 

DEMAND 

(kw) 

TUNNEL  LIGHTING 

ENERGY 

(kW-h) 

DEMAND 

(kW) 

BUILDING  SERVICES 

TOTALS 


ENERGY  (kW-h)  4,471,048 

DEMAND  (kW)  1,382,049 


TOTAL  COST  $  5,853,097 
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Table   7 

TWO- 

-LANE 

TUNNEL 

CONCEPT 

PRELIMINARY   PROJECT   COST   ESTIMATE 

CONSTRUCTION                                                   NORTH         CENTRAL 

SOUTH   BAY 

SOUTH 

BOSTON 

EAST 

ITEMS                                                             AREA              AREA 

AREA 

BOSTON 

HARBOR 

BOSTON 

TOTA1 

Tunnel   Structures                                         32                  182 

138 

107 

85 

50 

594 

Ventilation  Buildings   &   Equipment      7                    14 

11 

17 

- 

8 

57 

Toll    Facilities    &   Equipment 

- 

4 

- 

- 

4 

Grade-Separated  Structures                    86                    19 

41 

44 

- 

5 

195 

Lateral  Support   &  Underpinning           36                  279 

68 

37 

- 

37 

457  -i 

Earthwork                                                            11                  101 

38 

42 

23 

17 

232 

Dredging 

- 

- 

5 

- 

'} 

Roadways   at  Grade                                            2                      6 

3 

3 

- 

2 

Utility   Relocations                                       4                    42 

39 

6 

- 

5 

-I 

Miscellaneous                                                   14                    31 

59 

7 

3 

13 

12' 

1 

CONSTRUCTION 

■ 

TOTAL                                                               192                   674 

397 

267 

116 

137 

1782 

Engineering  & 

i 

Contingencies    (10%)                                19                    67 

40 

27 

12 

14 

17? 

Right-of-Way                                                   43                     8 

13 

33 

- 

7 

10*. 

TOTAL  COSTS                                                        254                  749 

450 

327 

128 

158 

1 

206* 

Costs   in  Millions   of 

Dolla: 

(July 

of    1982) 

20 

Table  8 
ANNUAL  EQUIVALENT  ENERGY  CONSUMED  (BTU's) 


No-Build 

Direct  Energy  Alternative 

Cars  9.115x1012 

2-Axle,  6-Tire  Trucks  3.637x1012 

Tractor-Semitrailer  Trucks  3.017x1012 

Total,  Direct  Energy  15.77x1012 
Indirect  Energy 

Vehicle-related  16.32x1012 

Facility  Construction  0.036x1012 

Facility  Maintenance  0.001x1012 
Power  0 

Total,  Indirect  Energy  16.36x1012 

Total  Energy  Expended  Annually;  32.13x1012 

Total  energy  in  terms  of 

equivalent  barrels  of  crude 

oil  per  day:  15,177  Bbl 


Two-Lane  Tunnel 
Concept 

8.792x1012 

3.510x1012 

2.913x1012 

15.22x1012 

16.19x1012 
0.431x1012 
0.008x1012 
0.237x1012 

16.86x1012 
32.09x1012 

15,158  Bbl 
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to  seek  longer  alternative  travel 
paths.   Increases  in  energy 
consumption  for  the  Two-Lane  Tunnel 
Concept,  however,  are  only  2.6  percent 
of  the  energy  consumed  for  the 
No-Build  Alternative,  because  of  the 
energy  expended  to  construct  and 
operate  the  new  facilities. 

2.9.3  Additional  Analysis 

Traffic 

The  following  summarizes 
traffic  data  contained  in  Section  3.2 
of  this  report  as  used  in  the  energy 
analysis. 

YEAR  2010  ANNUAL  VEHICLE-MILES 
AND  VEHICLE-HOURS  OF  TRAVEL 

Alt.    Vehicle-Miles   Vehicle-Hours 

No-Build  3.3  billion     150.1  million 

Two-Lane 

Tunnel 

Concept   3.4  billion     157.7  million 

The  following  percentages  were 
used  in  the  computation  of  Direct 
Energy  and  vehicle-related  Indirect 
Energy. 

Breakdown  of  Annual  traffic*  by 
vehicle  types**; 

Cars  85% 

2  Axle,  6  Tire  Trucks  10% 

Tractor  Semi-Trailer  Trucks        5% 

*      Annual  Vehicle-miles  from  CTPS 
Computer  Programs  (Year  2010). 

**     References:  DEQE,  Mobile  Source 
Emission  Inventory  Data  (2010). 

Breakdown  of  Cars  and  Trucks  by 
fuel  type  (Year  2010): 

Cars,  Gasoline  80% 

Cars,  Diesel  20% 

2  Axle,  6  Tire  Trucks,  Gas  78% 

2  Axle,  6  Tire  Trucks,  Diesel  22% 
Tractor  Semi-Trailer  Trucks,  Gas  50% 
Tractor  Semi-Trailer  Trucks, 

Diesel  50% 

Reference:  DEQE 


Data  presented  above  represents 
Traffic  Zones  1  and  2  as  described  in 
Appendix  4  of  the  DEIS  (December 
1982).   These  zones  are  bounded 
roughly  by  Newton  to  the  west,  Maiden 
and  Revere  to  the  north  and  Milton  to 
the  south.   Within  this  area,  overall 
vehicle  miles  of  travel  have  increased 
with  the  Two-Lane  Tunnel  Concept  for 
reasons  discussed  in  Section  2.9.2 
above.   Vehicle  hours  of  travel  have 
also  increased,  and  therefore  indicate 
an  overall  travel  time  increase  of 
approximately  five  percent  over  the 
No-Build  Alternative. 

Indirect  Energy 

The  calculations  for  power 
requirements  for  the  No-Build 
Alternative  and  the  Two-Lane  Tunnel 
Concept  summarized  in  Table  8  include 
Ventilation,  Tunnel  Lighting,  Building 
Services  and  Pumping  requirements. 

Peripheral  energy  change 
recognizes  energy  resources  that  are 
not  used  in  any  manner  by  the  system 
itself.   Rather,  it  addresses  the 
potential  effect  that  a  transportation 
system  may  have  on  energy  use  and 
availability  in  the  area  it  services. 

Peripheral  energy  consumption 
effects  for  the  Two-Lane  Tunnel 
Concept  would  be  negligible,  since  the 
project: 

1.  is  located  in  a  heavily 
built-up  area  with  very  little  area 
left  for  induced  development; 

2.  would  not  increase  traffic 
volumes  by  significant  levels; 

3.  would  not  pre-empt  use  of  other 
transportation  modes; 

4.  would  not  cause  a  significant 
shift  in  population  density;  and, 

5.  would  have  a  minimum 
encroachment  upon  land  and  structures 
currently  used,  or  likely  to  be  used 
for  other  purposes. 

In  computing  energy  consumption 
related  to  construction  for  use  and 
comparison  in  this  analysis,  only  the 
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major  energy-consuming  activities  were 
included.   Materials  quantities  were 
obtained  from  the  construction  cost 
quantity  estimate. 

Table  9  summarizes  the 
break-down  of  the  expenditure  of 
construction  energy. 

2.10    DESIGN  CRITERIA 

The  design  criteria  presented 
in  Chapter  11.0  of  the  Supportive 
Engineering  Report  of  the  Final 
EIS/EIR  also  applies  to  the  Two-Lane 
Tunnel  Concept.   As  such,  the  design 
of  this  concept  has  been  developed 
consistent  with  these  criteria. 
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Table  9 
SUMMARY  OF  CONSTRUCTION-RELATED  ENERGY  CONSUMPTION  (BTU) 


Summary  of  Facility 
Useful  Lives 


No-Build 
Alternative 


Two-Lane  Tunnel 
Concept 


*        100  Yr. 

**        50  Yr. 

***      25  Yr. 

****    10  Yr. 


2.178x1010 
1.386x1010 

0 


6.667x101° 

6.643x101° 
29.72x1010 

0.045x1010 


TOTAL 


3.564x1010 


43.07x10 


10 


Tunnels,  Tunnel  Excavation,  Ventilation  Buildings 

Boat  Sections,  Bridges 

Bituminous  Concrete  Pavement,  Aggregate  Subbase,  Drainage  Structures, 
Signing,  Guardrail,  Earthwork,  Railroad  Relocations 

Landscaping 


24 


.^u..  ,w:-..<:r.' 


•^'"'w* 


■  ^ropoaEDOEwEY aouUt Taw  project 

-  BY  OTHER)    .  ~      


mOJtCTUMlT 


x- 


•<mrw 


,V"  it  -c  ,V  *'  ~\  • 

-A-  ■    i.U 


\v 


w 


'YU^^. 


"•  ■  ■///       ''       //      i-<        ■  "SSI- 


.^^•^^'*^"~~.«uilU-' 


PROPOSED    WORK 


■ /////St/ 


\U  ///// 


'\,--v   / 


1 1 


CHANNEL  -       -     ■  ■  _ 


I  7  p-^JIIf  -  fa  -  1-    ■. 


LEGEND 

PROPOSED  ROADWAY 


]  |      |    [  PROPOSED  BRIDGE  STRUCTURE 

,  "  PROPOSED  ROADWAY  TUNNEL 

~~~  PROPOSED  ROADWAY  (BY  OTHERS) 

=s>  EXISTING  TRAFFIC  MOVEMENT 

(?>»  PROPOSED  TRAFFC  MOVEMENT 

WTTH  NUM8ER  OF  LANES 


Rgure  1 

2  Lane  Third  Harbor  Tunnel  Concept 

South  Bay  Area 


EIS/EIR  for  l-90-Third  HarborTunnel,  l-93-Central  Artery 


0  100        200  *oo 


L  © 


«- 


CENTRAL  ARTERY  N.B. 


•4+ 


SOUTH  BAY 


PROJECT     LIMIT 


<L  WEST  FOURTH  STREET-* 


CUT  AND  COVER  TUNNEL 


TOP  AND  BOTTOM  VENTED 


-» 


FORT     POINT     CHANNEL 


» 


-PORTAL 
—  C_  CONNECTOR    C-T 

C_  BROADWAY 


|— C_V 


ENT    BLDG. 


I 


r 


C_  DORCHESTER  AVENUE 


—  C_  WYE  CONNECTOR  I 

"-  |       i  i—  RAMP    AT-T 

h— G  RAILROAD 
BRIDGE 


Figure  2 

2  Lane  Third  Harbor  Tunnel  Concept 

via  South  Boston -South  Bay  Area 


EIS/EIR  for  l-90-Third  HarborTunnel,l-93-Central  Artery 


Horizontal  Seal*  0 
vifucii  Scaia     0 


200 400 


40  ao 


26 


~r 


MASS.  TURNPIKE  W.B. 

«« — : ►)<- 


RAMP    AT-T 


HARBOR  TUNNEL 

+H ►► 


PROJECT  LIMIT 


CUT  AND  COVER  TUNNEL 


BOTTOM 


*T* 


C_ 


VENTED 


BOAT  SECTION 


SOUTH        BAY 


BOAT  SECTION 


SIDE    VENTED 


—  PORTALH         —    PORTAL 


-PORTAL 


CUT  AND  COVER  TUNNEL 


TOP  AND  BOTTOM  VENTED 


SOUTH    BOSTON 


-PORTAL 


-EXIST.  GROUND  LINE 
I 
•PROPOSED    PROFILE 


o 
en 


Figure  3 

2  Lane  Third  Harbor  Tunnel  Concept 

via  South  Boston -South  Bay  Area 


EIS/EIR  for  l-90-Third  HarborTunnel,l-93-Central  Artery 


Horizontal  Seal*   0 200 


varilcal  Seal*     0 


27 


zi-k'l  p- 


-^     ^-^"C^  2?..  .'^u^f^i^-rn ' 


:&&&■■■■■■ 


1k^  W#,' 


tf&fU-V-      < "-  -   ,      X <±jf—fi-#J{  -  -s^  .,7'"'--'.   '>*«•    <"-'-■  i     '. 


.^/ 


-h 


'  ■   .55* 


'^a5»-' 


,i 


LEGEND 

PROPOSED  ROADWAY 

PR0P0SE0  BRIDGE  STR 

PROPOSED  ROADWAY  T\JNNEL 

Z~~  PROPOSED  ROADWAY  (BY  OTHERS) 

=a>  EXISTING  TRAFFIC  MOVEMENT 

(2>*.  PROPOSED  TRAFFIC  MOVEMENT 

WITH  NUMBER  OF  LANES 


Figure  4 

2  Lane  Third  Harbor  Tunnel  Concept 
Central  Area 


EIS/EIR  fa  l-90-Third  Harbor  Tunnel,  l-93-Central  Artery 


28 


■  M- ■:<■/:  ' 


It        *  ■  V-pfT  " 

IfnV, 
:Mii!! 


/fife  * ' 

■■■  •  ■■■'  ? 


>    '  '5 

r  ite" 

-1 

____>'    l/»    '!      ■  i| 

£r^.J!  .••!' 

l 

J-_^ 


MATCH  LINE 


.% 


^    ^J 


,*'  ""Pi 


^ttfBSSi 


;» 


Sits 


S^Sil: 


-v 


CULUft  "._     ST.  - 


\ 


■  ;0to 


wa-I  « 


LEGEND 

'           PROPOSED  ROADWAY 
]  [      |   [          PROPOSED  BRIDGE  STRUCTURE 
_'                         PROPOSED  ROADWAY  TUNNEL 
~~~          PROPOSED  BOj."         '  f8Y  OTHERS) 
EXISTING  TRAf  rv vEMENT 


(§)••  PROPOSED  TRAfTC  MOVEMENT 

WITH  NUMBER  OF  LANES 


■  -^X3i 


Figure  6 

2  Lane  Third  Harbor  Tunnel  Concept 
North  Area 


EIS/EIR  for  l-90-Third  HarborTunnel.l-93-Central  Artery 


0  100         200  «0 


L  O 


30 


<+ 


INTERSTATE  93  NORTHBOUND 


>► 


to 


■80 


G_  EXIST.  CONNECTOR   CN-S 
—  C_  CONNECTOR  CN-S 


600  V.C. 


-160      BASE 


■ C_  RAMP  C-L 

[ C_  CONNECTOR  C-T 

C_   RAMP    L-T 

I- —  C_  CONNECTOR  T-C 
,  |  (- C_RAMP  L-C 


500  V.C. 


PROPOSED 
PROFILE- 


CONTROLLED   BY  1-93  N.B. 


PROJECT  LIMIT 


r 


<L  J.GILMORE  BRIDGE 


250  V.C. 


-»  -1.7% 

u 


— »  *0.7% 


300  V.C. 


BOAT 


LOCKS 


EXISTING 
GROUND 
LINE  -i 


EXISTING  1-93  N.B.-. 
q-J    EXISTING  1-93  S.BH 


80 


-80 


-160 


165 


170 


175 


180 


185 


190 


195 


200 


205 


210 


L_ 


Figure  7 

2  Lane  Third  Harbor  Tunnel  Concept 

North  Area 


EIS/EIR  for  l-90-Third  HarborTunnell-93-Central  Artery 


Horizontal  Sen*  0 20° *°° 


40  80 


CENTRAL  ARTERY  S.B.  . 
44 — ►N- 


CUT AND  COVER  TUNNEL. 
44 -— ! H 

TOP  AND  BOTTOM   BOTTOM 
VENTED      VENTED 


INTERSTATE     93    SOUTHBOUND 


+> 


ID 

3 


PORTAL 


G_  EXIST.  CONN.  CN-S 
-  <L  EXIST.  CONN.  S-CN 
—  Q.  CONNECTOR    CN-S 
HOOSAC  R.R.- 


- — ({.TRAVERSE  STREET 

f- — ({.CAUSEWAY  STREET 


(j.  RAMP  C-L 
—  (J.    CONNECTOR    C-T 
—  1  RAMP    L-T 

| <l  CONNECTOR    T-C 

-C 


IIOO  v.c 


CONTROLLED     BY    1-93    S.B. 


PROJECT   LIMIT 


h-   Q.  RAMP    L 


250  V.C. 


300  V.C 


...r 


<L  J.GILMORE   BRIDGE 
EXISTING    1-93  N.B.-; 


210 


Figure  8 

2  Lane  Third  Harbor  Tunnel  Concept 

North  Area 


EIS/EIR  for  l-90-Third  HarborTunnel,l-93-Central  Artery 


Horizontal  Scat*   0 
Variical  Scaia     0 


200  400 


40  SO 


32 


<+ 


HARBOR   TUNNEL 


*► 


"  SIDE     I 
VENTED 


"1  TOP   AND    BOTTOM    VENTED  T 


<± 


CUT  AND   COVER  TUNNEL 

I  LONGITUDINAL  VENTING  T 


TOP    AND    BOTTOM    VENTED 


■       SUNKEN     TUBE  TUNNEL 


SOUTH      BOSTON 


+H- 


SIDE  VENTED 
BOSTON   HARBOR 


-*► 


80 


CO 

D 
O) 


%      -80 


PORTAL-H  h-PONTAL  PORTAL-H  |— PORTAL 

C_"a"   STREET 

V 


EXIST.  GROUND  LINE 


«— ** 


-160 


\-200'V.C. 


BASE 


11 


■0.8% 


.R.R.— H 
-VENT  BLDG.  7 

SUMMER  STREET 


— SLADE  GORDON 
BLDG. 


300   V.C 


PORTAL-H 


<t"B"  STREET 

VENT  BLDG.  8  fcRAMP  B 

NOYMER  BLDG. 
I — VIADUCT  STREET 

n 


■ 


r-PAPPAS  BLDG 

EXIST  HAUL  RD.^ta 


h — PORTAL 

—  G_  EXIST.  R.R. 

KG  TOLL  PLAZA, 

^  h--l  RAMP   Bl 

COMMERCIAL       I  \*~ «.  RAMP  Al 
UNION  BLDG7  ,     ^MASSPORT 


/ 


VENT  BLDG.  9 


4-1.06% 
PROPOSED  PROFILE 


<l  N.B.  CONGRESS  ST. 
OFF  RAMP 


.35- 


r 

I  /  n^ik      ("NORTHERN 
1/  .|I|^VENUE 


350 


l-MEAN  LOW  WATER  EL.  -4. 84 

r-EXIST.   BOTTOM 
OF  HARBOR 


80 


3 
O) 


0) 

-80     a 
W 


-160 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 


85 


90 


95 


100 


105 


Figure  10 

2  Lane  Third  Harbor  Tunnel  Concept 

South  Boston  Area 


EIS/EIR  for  l-90-Third  Hartxy  Tunnel,  l-93-Central  Artery 


Horizontal  Seal*  0 
Vanlcal  3caia     0 


200  400 


40  ao 


1* 


««- 


HARBOR   TUNNEL 


-►► 


SOUTH 
BOSTON 


X 


SUNKEN    TUBE    TUNNEL 


SIDE    VENTED 


BOSTON     HARBOR 


BIRD 
ISLAND 
FLATS 


-M- 


80 


EXIST.  GROUND  LINE 
^^VENT  BLDG.  9 


40  MAIN    SHIPPING  CHANNEL 


EXIST.  BOTTOM  OF  HARBOR  -i 


FUTURE     45"    DEPTH     (BY    OTHERS) 

MEAN  LOW  WATER   EL.  -4.84 — , 
3O0'V.C. 


EXIST.  GROUND  LINE 
VENT  BLDG.  10- 


5  STONE  COVER - 
2'  OVERDREDGE 
ALLOWANCE  (TYP.) 


300'  V.C. 


_9J2 


3 


a 


Figure  11 

2  Lane  Third  Harbor  Tunnel  Concept 
South  Boston  Area 


EIS/EiR  for  l-90-Third  HarborTunnel.l-93-Central  Artery 


Honjonlil  Seal*    0 

Varilcal  Scaia      0 


200  *00 


jo 


~*v 


°>y    < 


,;.    A    % 


"H. 


r>-. , 


^--  — -J  >r  - 

1. .'-  ---  s 


■m 


"%J  &4 


\W. 


/  fens 

A'- 


j  iiV. 


<5  v  » 


-A 


\ 


V"'V^H 


,r"    ■■■■ 


1 1\ 


„< 


/■ 


^yf 


.?/ 


/-   r 


\\ 


Vv. 


^ 


'•■¥■. 


s>» 


LEGEND  v 

PROPOSED  ROADWAY       /^  ,. 

PROPOSED  BRIDGE  ST&CTURE  ", 
PROPOSEO  ROADWAY  TUNNEL  >• 

PROPOSED  ROADWAY  IBY  OWS'.^"^ 
EXISTING  TRAFPIC  MOVEMENT 


ieil 


S§& 


PROPOSED  TRAFfC  MOVEfvENT 
WITH  NUMBER  OF  LANES 


1  MK 


Rgure  12 

2  Lane  Third  Harbor  Tunnel  Concept 

East  Boston  Area 


EIS/EIR  for  l-90-Third  Harbor  Tunnel,  l-93-Central  Artery 


CUT  AND  COVER  TUNNEL 


BIRO  ISLAND  FLATS/ LOGAN    AIRPORT 


PORTAL 


EASTERN    AIR  FREIGHT 
B.I.F  ACCESS  ROAD  EXT: 


> 


AIRPORT 


ACCESS   ROAD 


+> 


3 


to 


-MEAN  LOW  WATER  EL. -4.84 
-VENT  BLDU.IO  rEXIST.  GROUND  LINE 


B.I.F.  ACCESS  ROAD- 


EASTERN 

RESERVATIONS  CENTER 
B.I.F.  ACCESS   ROAD 


IO'xIO'CONC.  CULVERT 


500     V.C 


300  VC 


400  V.C. 


-0.5% 


HILL  AIR 
CARGO 


PROPOSED 
PROFILE 

300' V.C. 


200 


V.C. 


140 


145 


150 


155  160  165  170 


175 


180 


Figure  13 

2  Lane  Third  Harbor  Tunnel  Concept 

East  Boston  Area 


EIS/EIR  for  l-90-Third  Harbor  Tunnel,  l-93-Central  Artery 


-80 


-160 


185  190 


0  ?nr>  tntt 


\ 


SHEETING 
(TYR) 


-EXISTING   GROUND 


SI'-O" 


?DES 


4'  ,   £    j, 


33.-0 


2,    * 


MR  DUCT 


-2'  FOUNDATION    MAT 

Mainline  Tunnel 

Sta.  144-00  -Sta.  166-00 


"I 


^ 


=  XISTING    GROUND" 

Z- ■ •***! 

PROPOSED  GAIlDE 
WALLA  (TYPJ   ' 


■  PROPOSED 
SLURRY  WALL 


AIR  DUCT 


I 2'   FOUNDATION   MAT 

Mainline  Tunnel 

Sta.  133-00  -Sta.  144-00 


X 


EXISTING  GROUND  - 


2',    4'  i    4 


4' 

ii!-  a- 

z' 

FRESH      AIR         DUCT 


—  r   FOUNDATION    MAT 

Ramps  AP-1  &  AP-2 

1  Lane  Tunnel 


Z.  21. 


rEL.t4.O0  (TYR) 
PI 


-SHEETING 
(TYR) 


2'  FOUNDATION    MAT 


1  Lane  Boat  Section 


MEAN    LOW   WATER 
£'—  -    -A.  64— l 


5  STONE  COVER 


/-EMSTlUCi    HARSOR    BOTTOM 


/ 

I 
_>  I  i< 

i'Z'-  O" 

«'i 

io'-o" 

4'i 

!V 

Ei-O" 

1  F0UU3AT1ON    MAT 


2  Lane  Sunken  Tube  Tunnel 


NOTE:      FOR  OTHER  TYPICAL  SECTIONS  REFER  TO  FIGURES  176  TO  197  OF 
THE  SUPPORTIVE  ENGINEERING  REPORT  OF  THE  SDEIS/DEIR 
(DATED  JUNE  1983)  AND  FIGURES  32  TO  33  OF  THE  SUPPORTIVE 
ENGINEERING  REPORT  OF  THE  FEIS/EIR  (DATED  SEPT.   1983) 


u 


Figure  1 4 

2  Lane  Third  Harbor  Tunnel  Concept 

East  Boston  Area 


Typical  Sections 


EIS/EIR  for  l-90-Third  Harbor  Tunnel,  l-93-Central  Artery 


/ 


I  _ 

(  • 

.  t    ■ 

I 

\ 

V   . 


/ 


nnr  -**.*** 

i 

nMMMTil  W  .."    *«  J  J 

C/rT  0T  *P#TK 

• i 

~$ 

i 

prr  (K  W/m 

r 

^M*     iAM 

',  * 

XM>    **.• 

* 

<)-*    14* 

£ 

*•*-  j  mm«:/iij,  jt 

«tx">uji»'a»  «,  i>c 

* 

MM 

a 

.■ik*.*.*!*^    O^    «UJ 

* 

'*M>    0    J   KIM*  «lUtff 

r«W  ^    *  IUi«  MU4V* 

m 

«u#rtw  rornj*  com**** 

IT 

n«4«  j  /unr 

ml 

wrf 

mi 

^M    U( 

to 

-•* 

MMm 

'■a/  tOLOtm 

« 

OMOMMtin  or   (UU 

/j 

OH-   Or  KU1M 

/¥ 

Of  ar  toinju 

W 

M 

nmotr  rtrwi  cam 

tr 

r*g  m)  w  <u*«*  (jommT 

M 

*a*  jtcatia;  rmjsrrr 

m 

tosron  «i»4iiM«kr4Jnot'> 

m 

On-  or  KURHI 

* 

MHra*  tokuha'  «/r*ori 

V 

mn  *  i«r««f  "uu« 

a 

a»rr<  utart  rmjmAM 

•■ 

Kt*T    *     L*t*f>*T     ^KM 

Jf 

*r**5  *«i/t  <»••  j»  tcaran 

«  ; 

ffm  f^f  hm  rpBuMmrr  .-*>- 

w 

■**-  ».u  nan  -»&-»*».r-  ro*f 

m 

m 

|/">l   l»i-«<iin-   r«nrq 

-    ' 

^-»f    MSWf,  AltfJHl    .' 

gXMfrKAWK 

WOT 

r»/i/  MdLOtm 

«J 

wnoMi  **  msmim*  cam 

*J 

tmfd 

«4 

mr* 

«J 

fw  crwrtx   ■■«*»■»  (a 

M 

*r*»  L-n-n**,  n«i  ca 

«■ 

■r-*.  cr*r*«   niuj   ca 

«* 

MM 

«# 

*rw  ar*r»*i  r»**j  co 

10 

MM 

* 

MM  *  ■  1  MM  *    »w W 

» 

1*  SILf.£TTr  <* 

.   «■  ■ 

imjTit  unrt  -*«ju»  « 

M 

v^r  fir«vicr  >*«,.rF  a*** 

J* 

CMMJtknv  trxvctrr    mC 

*, 

t**M    rtmr^mf   xmiumTT 

V 

p*±l   W«*f  /vhiOMiy 

* 

••n             5; 

3 

M*a 

"lte/;(^u 


D  >• 


© 


*a 


W 


\& 


/ 


LEGEND 

■^i^^  PROPOSED  UTILITY 

—  —  —  -  PROPOSED  UTILITY  BY  OTHERS 

EXISTING  UTILITY 

•  PROPOSED  STRUCTURE 

O  PROPOSED  STRUCTURE  BY  OTHERS 


Figure  15 

2  Lon«  Third  Harbor  Tunnel  Concept 
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2  Lane  Third  Harbor  Tunnel  Concept 
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3.0  ENVIRONMENTAL  CONSEQUENCES 


3.1 


TRANSPORTATION 


3.1.1   Summary 


This  section  examines  in  detail 
year  1990  and  2010  transportation 
impacts  of  the  Two-Lane  Tunnel 
Concept,  as  compared  to  the  No-Build 
Alternative.   The  reader  is  referenced 
to  Section  3.1  of  the  FEIS/FEIR  for 
detailed  information  on  existing  and 
future  No-Build  Alternative  traffic 
conditions.   Impacts  have  been 
analyzed  under  the  following 
categories: 

o   Traffic  Volumes 


o  Volume-to-Capacity  Ratios  and 


Levels  of  Service 

o 

Central  Artery  Bottlenecks  and 

Congestion  Points 

0 

Vehicle  Miles,  Vehicle  Hours, 

and  Person  Hours  of  Travel 

o   Safety 


o   Other  Transportation  Facilities 


Construction  Impacts 


The  long-term  (1990  and  2010) 
impacts  of  the  No-Build  Alternative 
with  a  redecked  Central  Artery,  are 
identical  to  those  of  a  Do-Nothing 
alternative,  because  redecking  must  be 
undertaken  if  the  Central  Artery 
remains  in  its  current  alignment. 
Since  redecking  is  required  under  the 
No-Build  Alternative,  both  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative  have  significant 
construction  impacts  which  are 
discussed  below. 

The  Two-Lane  Tunnel  Concept 
assumes  a  two-way  toll  facility. 
While  this  is  inconsistent  with  the 
one-way  inbound  toll  system  which  now 
exists  for  the  Mystic-Tobin  Bridge  and 
Callahan/Sumner  Tunnels,  studies  of 
the  results  of  one-way  toll  operation 
indicate  that  shifts  in  traffic 
patterns  are  not  significant  (6 
percent  or  less).  Therefore,  the 
results  of  the  analysis  that  follows 
would  generally  apply  to  a  one-way 
(inbound)  toll  system  as  well. 


Overview  Comparison  of  the  Two-Lane 
Tunnel  Concept  vs.  the  Preferred 
Alternative 

Generally,  implementation  of 
the  Preferred  Alternative  will  result 
in  more  substantial  overall  traffic 
improvements  than  would  occur  under 
the  Two-Lane  Tunnel  Concept. 
Following  is  a  discussion  of  the 
principal  differences  between  the  two 
alternatives. 

On  the  regional  hiahwav 
network,  the  Two-Lane  Tunnel  Concept 
significantly  reduces  the  number  of 
hours  of  congested  operation  on  a 
typical  weekday  in  2010  from  the  5  to 
14  hours  per  day  found  under  the 
No-Build  Alternative  to  1  to  5  hours 
per  day.   With  the  Preferred 
Alternative,  the  range  of  congested 
hours  is  reduced  further,  to  1  to  2 
hours  per  day.   Because  of  the  reduced 
cross  harbor  capacity  of  the  Two-Lane 
Tunnel  Concept,  queues  on  the  Central 
Artery  are  not  as  short  as  with  the 
Preferred  Alternative.   In  several 
instances,  queues  are  longer  than  with 
the  No-Build  Alternative.   Peak  hour 
LOS's  on  the  regional  network  in  2010 
are  generally  expected  to  be  improved 
with  the  Two-Lane  Tunnel  Concept 
relative  to  the  No-3uild  Alternative, 
but  not  as  significantly  improved  as 
with  the  Preferred  Alterative. 

In  East  Boston,  the  Two-Lane 
Tunnel  ConceDt  is  not  as  effective  at 
reducing  traffic  conaestion  on  local 
streets  as  the  Preferred  Alternative. 
Short-cutting  to  escape  Route  1A 
congestion  approaching  the  Sumner 
Tunnel  would  continue  with  the 
Two-Lane  Tunnel  Concept.   Under  the 
Preferred  Alternative,  traffic 
approachina  the  Sumner  Tunnel  is  spl 
between  the  Sumner  Tunnel  and  the 
Third  Harbor  Tunnel  southbound,  thus 
eliminating  a  significant  amount  of 
congestion  and  short-cutting  to  local 
East  Boston  streets.   The  Two-Lane 
Tunnel  Concept  would  result  in  69 
percent  LOS  A-D  locations  (the  same  as 
the  No-Build  Alternative)  versus  77 
percent  LOS  A-D  locations  with  the 
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Preferred   Alternative    during   the    2010 
AM  peak  hour.     During   the    2010   PM  peak 
hour,    the    Two -Lane   Tunnel   Concept    is 
nearly  as  effective  as  the  Preferred 
Alternative   in  the  number  of   LOS   A-D 
locations    (75  percent  vs.    77  percent 
with  the  Preferred  Alternative).      The 
No-Build  Alternative   results   in  only 
62  percent  of   the  intersections 
operating  at   LCS   A-D . 

In   South   Boston,    the    Two -Lane 
Tunnel   Concept    in    2010    removes    27 
percent   fewer   trucks    and    short-cutting 
traffic   from   local   streets   than   does 
the  Preferred  Alternative.      Relative 
to   the   No -Build   Alternative,    however, 
truck   traffic    on   local   streets    is 
reduced  somewnat   as   a   result  of   the 
Seaport  Access  Tunnel's    interchanges 
with   Northern  Avenue   and   Summer 
Street.      Traffic   volumes  with   the 
Two -Lane    Tunnel  Concept    on   the    Third 
Harbor   Tunnel    intercnange   at   Congress 
Street,    Northern   Avenue,    and   Summer 
Streets   are   higher   than  with   the 
Preferred   Alternative   Decause    traffic 
destined   for    downtown   Boston   would  try 
to   avoid   increased   congestion   on   the 
Central    Artery.      Unlike    the   Preferred 
Alternative,    the    Two-Lane    Tunnel 
Concept    (as   presently   designed)    does 
not   feature    either   a   relocated 
Dorchester  Avenue   or   a    substantially 
improved   South   Bay    interchange   Between 
1-90    and  the   Southeast 
Expressway/Central    Artery /South 
Station   Transportation  Center.      With 
the  Preferred   Alternative,    these 
design  features  will   serve   to  keep 
much  of   the    downtown-oriented  traffic 
out  of   the  northern  industrial  area  of 
South  Boston.      This    will    in   turn   allow 
the    South   Boston   interchanges    to 
operate  at  acceptable   levels  of 
service.      During  the    2010  AM  peak 
hour,    the   Two -Lane   Tunnel  Concept 
would  result  in   47  percent   LCS   A-D 
locations,   while   the  Preferred 
Alternative   would  result  in  55  percent 
LOS   A-D  at   locations   analyzed, 
compared   to   26  percent    LCS   A-D 
locations   with  the  No-Build 
Alternative.      In  the   2010   PM  peak 
hour,    the   Two -Lane   Tunnel  Concept 
would  result  in  47  percent   LOS   A-D 
locations    (the   same  as  with  the 
No-Build  Alternative),    while   the 


Preferred  Alternative  would  result  in 
60  percent   LOS    A-D    locations. 

In  downtown  Boston   during  the 
2010   AM  peak    hour,    the   Two-Lane   Tunnel 
Concept   results    in   54  percent   LOS   A-Q 
locations   against   40  percent   LOS   A-D 
locations   for  the  No-Build 
Alternative.      The  Preferred 
Alternative   would  result    in   6  4  percent 
LOS   A-D    locations.      During  the    2010   PM 
peak   hour,    the   Two -Lane   Tunnel   Concept 
would  result   in  48  percent   of   the 
locations   operating  at   LOS    A-D ,    while 
only   25  percent   would   operate    that 
well  with  the  No-Build  Alternative. 
The   Preferred   Alternative   would   result 
in   68  percent   LOS    A-D    locations. 

In   2010,    the    Two-Lane   Tunnel 
Concept   would    increase   vehicle   miles 
travelled  by   68.6   million    relative  to 
the   No-Build   Alternative    (versus    17.7 
million    VMT  increase   with    the 
Preferred   Alternative).       Travel    time 
savings    (PHT)    realized   by  motorists 
travelling  within    the  project   area   as 
compared   to    the   No-Build   Alternative 
would  be   reduced   by    10.3   million    hours 
per   year  with    the    Two-Lane   Tunnel 
Concept.      The   Preferred   Alternative 
results    in    17.6   million    hours   of 
travel    time    savings    in    2010.      Since 
the  movement   of  hazardous   cargoes   and 
emergency   vehicles   depends    on    the 
level   of  congestion    on    the   roadway 
network,    the    Two-Lane   Tunnel    Concept 
would  provide    improvements    over   the 
No-Build   Alternative,    but   not   to    the 
level   of  benefit  realized  by  the 
Preferred  Alternative. 

Access   to    Logan   Airport   from 
the   south   and   west    ( 1-90    and   the 
Southeast   Expressway)   would  be 
significantly  improved  with  the 
Two-Lane  Tunnel  Concept   relative  to 
the  No -Bui Id  Alternative.      Access  to 
the  Airport  from  all  directions, 
however,    is    significantly   improved 
with  the  Preferred  Alternative. 


The   safety  aspects   of  the 
Two-Lane  Tunnel   Concept   are  only 
slightly  less  than  the  Preferred 
Alternative   ( 23  percent  fewer 
accidents   in   2010   versus   25  percent), 
with  the  Two-Lane  Tunnel  Concept 
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actually  resulting    in   increased 
benefits   over   the  Preferred 
Alternative    on   the    local    roadway 
network . 

The  Preferred   Alternative    and 
the   Two -Lane    Tunnel   Concept 
alternatives  would  Both  reduce   the 
usage  of  public    transportation   to   and 
from  the   Airport   due   to  the    improved 
vehicular  access.      However,    unlike   the 
Two-Lane   Tunnel  Concept,    the  Preferred 
Alternative  includes   design 
features — exclusive  bus    lanes,   better 
highway-to-highway  connections — which 
provide  incentives   for  increased  usage 
of  public    transportation   on  a  regional 
basis.       In  addition,    with    less 
congestion   to  contend  with    (due    to 
improved  travel   times   for  buses   that 
benefit  along  with  all  other  vehicles 
which  will  oe   using  the   improved 
highway  systeau  ,    it   is   likely  that 
peak  period  bus    services    will   become 
somewnat  more   reliable  with  the 
Preferred  Alternative   than  with   the 
Two-Lane    Tunnel   Concept. 

Construction    impacts  of   the 
Preferred   Alternative    and   the    Two-Lane 
Tunnel   Concept   are    fairly   similar, 
except    during    the  period   when 
connections  Detween  the  depressed 
Central   Artery    and   the   Callahan/Sumner 
Tunnels    are  being   made.      With   the 
Two -Lane    Tunnel   Concept,    traffic 
impacts   would  De    somewhat   greater 
during   this  period  because   only  a 
two-lane   Third  Harbor  Tunnel   would  be 
available    to   divert  both   Airport    and 
non-Airport  cross-harbor  traffic 
during   this   critical   time,    and 
construction  of   the   Callahan/Sumner 
Tunnel   connections   would  be  more 
extensive   with   the    Two-Lane    Tunnel 
Concept  than  with  the  Preferred 
Alternative. 

Comparison  of   the    Two-Lane    Tunnel 
Concept   vs.   the  No-Build  Alternative 

Traffic  Volumes 

o  No -Build  Alternative 

In    2010,   with  the  No-Build 
Alternative,    the  roadway  system 
serving  Boston  will  carry  higher 


traffic   volumes,    on   the   order   of    5   to 
30   percent  more   than    1982    volumes, 
depending  on    the  particular    roadway 
link. 

The  major   links    in   the  core 
area:    Interstate   93,    Mystic-Tobin 
Bridge,    Central   Artery  north, 
Callahan/Sumner  Tunnels,    Central 
Artery   south,    the   Massachusetts 
Turnpike,    and   Southeast   Expressway 
will   experience    a   substantial    increase 
in    hours   of  congested   operation;    where 
these   roadways    are  congested   for    1   to 
8   hours   per   day   in    1982,    congested 
operations    would    last   from   5    to    14 
hours  per   day   in    2010   with   the 
No-Build   Alternative,    with    14   hours 
per   day   occurring  within   the 
Callahan/Sumner   Tunnels   and   on    the 
northbound  Central   Artery   south  of  the 
existing  tunnels. 

o  Two-lane   Tunnel    Concept 

Because    it  provides    more    travel 
lane  capacity,    the    Two-Lane   Tunnel 
Concept   reduces    the   hours   of   congested 
operation    expected    in    2010    with    the 
No-Build   Alternative.       In   2010,    the 
Two-lane   Tunnel    Concept    would   result 
in    congestion    lasting   from    1   to    5 
hours   per   day   on    all    key  routes    except 
the   Southeast    Expressway,    which   would 
experience    about   the    same   number   of 
hours   of   congestion    as   the   No-Build 
Alternative. 

The    Two-Lane   Tunnel    Concept 
features    a   two-lane   Third   Harbor 
Tunnel,    elimination   of   the   High-Level 
Bridge    bottleneck,    and   the   widening  of 
the  Central   Artery   from  6   to    8    lanes 
(ten    lanes    in    some   areas).       These 
features    provide    substantial 
reductions    in   Central   Artery 
congestion    relative  to   the  No-Euili 
Alternative. 

In  2  010,    the   Two-Lane   Tunnel 
Concept   would  redistribute   traffic 
flow  patterns  compared  to   the  No-Build 
Alternative.      Traffic  volumes  would  be 
reduced  on   links  which  are  currently 
overloaded,    including  the 
Callahan/Sumner  Tunnels  and  Central 
Artery  south  of   these  tunnels;    links 
such  as   Interstate   Route  93   and  the 
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Massachusetts    Turnpike,    which  are 
currently   underutilized,    would  carry 
more   traffic.      Furthermore,    this 
Concept   would  reduce   Callahan/Sumner 
AWDT  by   16  percent   in    2010.      Compared 
to  the   No-Build  Alternative,    the 
Two-Lane    Tunnel   Concept   would   also 
decrease   volumes    on    the  Mystic-Tobin 
Bridge  and  increase  volumes   on   Route 
1A  north  of  the   Airport,    including 
Bell  Circle. 

Central  Artery  Queues 

Trafric  benefits  of  the 
Two-Lane   Tunnel  Concept   on  Central 
Artery  bottlenecks    and  queuing,    and 
benefits   on   local   streets,    reflect   its 
effectiveness   in  achieving  an  overall 
transportation   improvement. 
Generally,   because  of   its  depressed, 
widened   Central   Artery   and  two-lane 
Third  Harbor  Tunnel,    some   traffic 
benefits  are  realized.      However, 
queues   would  still  occur   along   the 
Central  Artery   due   to  back-ups  at  the 
Callahan /Sumner  Tunnels   and  the   Third 
Harbor   Tunnel    entrance.       In    2010,    the 
Two -Lane    Tunnel  Concept   would  provide 
24  percent    shorter    individual   queues 
during  peak   hours   on    the   Central 
Artery  than  the  No-Build  Alternative. 

Vehicle   Miles    Travelled    (JMTj 

In    2010,    the    Two-Lane    Tunnel 
Concept   generates   approximately    68.6 
million  more  ^T  per   year  than  the 
No-Build  Alternative. 

Person  Hours   Travelled   (  PHT) 

In    2010,    the    Two -Lane    Tunnel 
Concept   generates    approximately   10.3 
million   less   PHT  per   year  than  the 
No-Build  Alternative. 

Vehicle   Hours   Travelled   (VHT) 

In   2010,    the   Two-Lane   Tunnel 
Concept  generates  approximately  7.6 
million  more  VHT  per   year  than  the 
No-Build  Alternative. 

Levels  of  Service    (LOS) 


In   2010,    the   Two -Lane   Tunnel 
Concept  would  reduce  the  number  of 


roadway    links   and    local    intersection, 
operating  at   LOS    E  or  F  compared   toj 
the   No -Bui Id   Alternative   and, 
conversely,    increase   the   number   of 
roadway    links   and   intersections 
operating  at  LOS   A-D  . 


% 
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In  the    2010    PM  peak   hour,    the 
No -Build  Alternative  results    in   onlj 
35  percent  of  analyzed  regional 
highway    links   operating  at   LOS    A-D, 
while   the    Two-Lane    Tunnel   Concept      ^ 
results   in  57  percent   of  all   links 
ramps   operating  at    LOS   A-D ,    a 
significant   transportation   improveme. 
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Similarly,    the   Two-Lane  TunnP 
Concept    increases    the  percentage    of 
local  streets   operating  at   LOS    A-D    m 
compared   to   the   No-Build   Alternativ^i 
With   the   No -Build   Alternative,    4  3 
percent  of  the   2010    PM  peak   hour        ^ 
intersections    analyzed   in    South  * 

Boston,    downtown  Boston,    and   East      ^ 
Boston    (including  Bell   Circle)    will 
operate   at   LOS    A-D  .       The   Two-Lane 
Tunnel    Concept   would    increase   this 
level   of    traffic   service    benefit 
percent. 


Safety 


I 
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The   Two-Lane    Tunnel    Concept 
also   reduces    accident  potential   on 
regional   highway   system    in   comparisc 
to    the   No-Build   Alternative    (by    2  3 
percent   in    2010).       On    local    streets! 
accident  potential   would   be    reduced 
six  percent  compared   to    the   No-Build^ 
Alternative. 


Hazardous  Cargoes 
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Due    to    improved   routings    and] 
decreased   vehicle   hours    and  vehicle 
miles    travelled,    benefits    to    the 
movement  of  hazardous  cargoes   are   aj 
realized  with   the    Two-Lane   Tunnel 
Concept.      Vehicles  carrying  hazardou 
cargoes   would  encounter   fewer  hours  Bj 
congestion   than  will   occur  with   the^ 
No-Build  Alternative   on   the  Central 
Artery  and  in   the  Callahan/Sumner 
Tunnels.      Hazardous  cargo  vehicles 
with  origins   or  destinations   in   Sou 
Boston  would  encounter   less  congesti 
than  found  with  the  No-Build 
Alternative. 
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Emergency  Vehicle    Access 

Emergency  vehicle   access    is 
also    improved  with   the    Two-Lane    Tunnel 
Concept   as   a   result   of   reductions    in 
travel   time   on    the   regional   and    local 
highway  network. 

Logan   Airport 

The    Two-Lane    Tunnel   Concept    is 
slightly  more  effective  at  reducing 
congestion   both  north  of  the  existing 
tunnels   on   Route   1A  and  for  Airport 
users   approaching  from   Interstate 
Route    93    and   Storrow  Drive    than   the 
No-Build   Alternative.      The   No-Build 
Alternative   results   in   substantial 
congestion   on    local    East   Boston   routes 
leading   to   the   Airport . 

Public    Transportation 

Public    transportation  services 
would  not  be    significantly   interrupted 
during   the   construction   phase  of    the 
Two-Lane    Tunnel   Concept.       In    the    long 
term,    some    Airport -re  la  ted   trips   would 
be   diverted   frcm   mass    transit,    buses, 
taxicabs,    limousines,    etc.    back    to    the 
private    automobile. 

Construction    Staging 

Traffic   congestion   would  be 
minimized   by  careful  phasing  of 
construction   work. 

With    the   No-Build   Alternative, 
redecking   the   Central    Artery    in    the 
double-decked   area  north  of    Causeway 
Street  will    reduce   the  capacity  of    the 
Artery    during   the   construction  period, 
resulting    in   more  hours  of   congestion 
each   day   and    longer   peak  period 
queues.      Therefore,    the   No-Build 
Alternative  has   a   substantial   impact     " 
on   regional  traffic   flow. 

However,    the  No -Build 
Alternative    (with  redecking)    involves 
signiticantly  fewer   years  of 
construction  and   less   disruption  of 
the   Surface   Artery  and   surface   street 
system  than   the   Two -Lane   Tunnel 
Concept.      There  will,   however,   be  some 
disruption  of   local  street  traffic   as 
congestion   on  the  Central  Artery  will 


result    in  much   more    short-cutting 
through   areas    in    South    Boston, 
downtown   Boston,    and   East   Boston    than 
at  present. 

The   result   of   this    construction 
period   disruption   would  be   a   Central 
Artery  with   the    same   vehicular 
capacity    as   today   and  even  more 
congestion   due    to   the  higher   traffic 
volumes    anticipated   in   the    long  term. 

With   the   Two-lane   Tunnel 
Concept,    construction   of   the    South 
Boston   portion   of   the   Third   Harbor 
Tunnel   would   commence    simultaneously 
with   the   work  on   the   depression   of   the 
Central   Artery.      With   this    staging, 
the   Third   Harbor   Tunnel   would   be 
available   for   use  prior   to    the 
completion  of   the   depressed   Central 
Artery.      This    would   be  particularly 
critical    during   the  period   when   the 
Callahan/Sumner   tunnels   would  be 
reduced    in   capacity   while   connections 
are  completed    to    the   depressed   Central 
Artery.      The   availability    of   a 
Two-Lane    Third   Harbor   Tunnel    serving 
only    Logan    Airport    would    slightly 
reduce    demands    on    the   Central    Artery 
during    its    reconstruction:      however, 
six    lanes    can   be   kept    in   operation    on 
the   elevated   Central    Artery   until    the 
depressed   mainline    is   open    to   traffic . 

3.1.2      Traffic   Volumes 


Average    Weekday  Daily   Traffic    ( AWPT) 

Average    weekday   daily   traffic 
( AWDT)    volumes    for    regional   and    local 
roadway    links    are    summarized    in   Table 
10    for    existing  conditions    and   for    the 
forecast   years    of    1990    and    2010    for 
both   the   No-Build   and    the    Two-Lane 
Tunnel    Concept . 

Unlike   exiting  volumes   which 
are   based   on  actual   ground   counts, 
future   traffic   volumes    are    "demand 
volumes.      These   demand   volumes,    in 
some  cases,    exceed   service    or   actual 
volumes    that  will   occur   at   individual 
roadway    locations.      Where   indicated 
demand  volumes    are   lower   than 
capacity,    they  represent   anticipated 
traffic    flow  cor ditions .      Where 
indicated   demand  volumes    exceed   the 
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ability  of   a   roadway    to  handle    them, 
the    implication   is   that  peak  hour 
congestion   would   spread   into  earlier 
and   later  hours   of   the   day.      The 
higher   the   demand  volume    to  capacity 
ratio,    the    longer  peak   congestion 
would  prevail. 

New  vehicular  traftic   results 
from   improved  vehicular  accessibility 
to  Logan   Airport.      The   improved 
cross-harbor  capacity  resulting  from 
the   Two -Lane   Tunnel  Concept   is 
expected    to    increase   traffic    to    Logan 
Airport  by  reducing  the   average 
vehicle  occupancy  rates  of   the 
No-Build   Alternative.       It   does  not 
increase   the  number  of  person-trips    to 
the   Airport.      This    is  expected. to 
result    in   an   estimated    12,800 
additional   daily   vehicle    trips   to    the 
Airport . 

The   traftic   diversion   component 
(6,200   vehicles  per    day)    of    the 
cross-harbor   traffic    increase    (19,000 
vehicles   per   day)    primarily   results 
from  more   traffic   using   the    Two-Lane 
Third   Harbor   Tunnel   and  existing 
harbor   crossings    to   gain  access    to   the 
Airport   rather   than    local   streets    and 
crossings    (primarily    from  Charlestown 
and   Cambridge   streets   which  were 
diverting   from   1-93    and   Route    1   to 
access    downtown   Boston)    because  of    the 
increased  capacity,    improved 
alternative   routings,    and   improved 
traftic   service  potential    (i.e., 
decreased    travel   times )    on   these   main 
line  routes   versus    local   street  routes. 

Highway    Network   AWDT 

Traffic    Growth  Without   the 
Project.       Section    3.1  of    the    EEIS/EEIR 
details    anticipated  traffic    growth   for 
the   No-Build  Alternative  between   1982 
and   2010.      Anticipated  AWDT  traffic 
growth   on  the  regional  highway  network 
is   as    follows: 

Typical   1982  -    2010  AWDT  Increase 
(No-Build  Alternative) 


Typical    1982    -    2010    AWDT    Increase 
(cont.  ) 

Central   Artery:  10% 

Massachusetts    Turnpike:  12% 

Southeast   Expressway:  5% 

Route   1A   (north  of   the    Airport):  30% 

The  high  traffic    increase   on 
Route   1A  north  of   the   Airport  reflects 
both  the  availability   of  excess 
highway  capacity  on  this    route   and 
anticipated  significant  increases    in 
airport-related  traffic.      Similarly, 
the   increase   in   2010   traffic  on 
Interstate   Route   93    reflects   the 
excess  capacity  and  expected 
population   growth    in   the   corridor   it 
serves . 

Future   AWDT  with   the   Two-Lane 
Tunnel    Concept.      The  percentage 
comparisons  of   the    Two-Lane    Tunnel 
Concept    versus   the   No-Build 
Alternative   AWDT  volumes    for   the   year 
2010   are  contained   in   Table    11. 

On    a   typical   weekday,    the 
Two-lane   Tannel   Concept   would   reduce 
AWDT  by   16   percent    in   the    existing 
Callahan/Sumner   Tunnels   when    compared 
to    the   No-Build   Alternative. 

The   Mystic-Tobin    Bridge    would 
also   be    expected   to    experience    a 
reduction   of    11   percent    in    AWDT  with 
the   Two-Lane   Tunnel   Concept. 

Compared   to    the   No-Build 
Alternative,    the   Two-Lane   Tunnel 
Concept    increases    AWDT  by   2  percent    on 
the  Central  Artery  south  of  the 
existing   tunnels  but  north  of    High 
Street.      Volumes    on   the   Central   Artery 
to    the   north   of   the   existing  tunnels 
would  increase   by  about    17   percent 
with  the   Two-lane  Tunnel  Concept. 
However,    this    additional  traffic  can 
be  handled  with  the   Two-Lane   Tunnel 
Concept ;   the  capacity   of   the   Central 
Artery  would  be  increased  by  33 
percent  since   it  would  be  widened  from 
6  to  8   lanes    in  this    area. 


Interstate   Route   93: 
Mystic-Tobin   Bridge: 
Storrow  Drive: 
Callahan/Sumner  Tunnels: 


19%  In  the  northern  part  of  the 

9%  study  area,   at  the   Revere/East  Bostor. 

8%  line,   Route   1A  is   expected  to  carry 

11%  about   11  percent  more  traffic  with   th> 
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Table    10 

AVERAGE   WEEKDAY    DAILY    TRAFFIC    (AWDT)     1982,    1990,     2010 
NO-BUILD    ALTERNATIVE    AND    TWO- LANE    TUNNEL    CONCEPT 


1982 


1990 


2010 


ROAQWAY_LTreS 

THIRL  harbor  tunnel 
sumner/callahan  tuknzl 

TOB1H    BRlDGE-::orth    of 

1-9  3    RAMPS 
1-93   north  of   TOBIH 

BRIDGE    RAMPS 
CENTRAL    ARTF/KY 

between    1-93    £.   Sor- 
row  -r.    Ranns 

betweei:   Cause.'.vay  St. 
6   Sunoer/Callah-in 
Tunnels 

between   Sumner/Calla- 
han  &   High   St.    Ranps 

between   Atlantic   Ave. 
<;   Beech   St.    Ramps 

between   Albany   St.    5 
Mass.    Ave.     Rainps 
S.E.    EXPRESSWAY 

between  Columbia  Rd. 
r.  Southampton  St. 
F-a-.ps 

H'j".:th   of    Columbia    Rd. 
Ioi-ps 

mass.  TUR'.;?iKE-w.rst  of 

Central   Artery 
f.TJR>'.OW   DR. -west    of 

Ccplc.y   Ramps 
ROUTE    IA-r.orth   of 

Noptuno   Road 
LOGAN    AIRPORT    ACCESS  ' 

EGRESS    RD3.     (Main) 
POi'r'R  ST. -between  Cot- 
tage  s  Wellington  Sts. 
MAVERICK.   ST .  -between 

Cottage    u   Orlcinn    Sts. 
SUMNi.K   ST. -between   Or- 
le-ns    £   Ccttaq-.-    r.-.s. 
MERIOIAW  ST. -northwest 

of    Comloi    St . 
benningto:;  sr.-wosr  of 

Route    1A 
COLUMBIA   RD. -north    of 

Columbia   Circle 
L   STREET-north   of    Day 

Blvd. 
EAST    FIRST   ST. -west   of 

Summer    St. 
D   CTi'J'ET-scuthwest   of 

Summer   St . 
SUMMER  ST. -at   Fort    Point 

Channel 
CONGRESS    ST. -at   For'.". 
Poiric    Channel 


EXISTING 


NO- 
BUILD 


2 -LANE 
TUNNEL 


NO-  2 -LANE 

BUILD  TUNNEL 


N/A 
82,800 

N/A 
83,600 

32,000 
71,200 

N/A 
91,800 

42,100 
77,300 

72,500 

73,900 

65,500 

79,100 

70,500 

89,450 

102,200 

110,800 

106,000 

114,300 

142,100 

148,300 

174,100 

153,800 

179,500 

161,700 

167,500 

168,400 

173,100 

176,200 

164,500 

169,300 

192,700' 

173,400 

397,200 

166,200 

169,500 

157,700 

161,500 

108,600 

153,700 

167,200 

174,400 

169,400 

179,400 

162,300 
151,620 
71,200 
84,0  00 
30,825 
55, -'.50 
8,4  25 
4,200* 
2.400* 
15,  ion 
19,125 
21,750 
12,325 
2,900 
6,500 
27,000 
11,000 


160,000 
156,900 
79,600 
86,100 
35,800 
66,3  00 
10,000 
4,300* 
2,500* 
17,700 
20,000 
25,875 
13,825 
4,550 
9,925 
35,475 
14,550 


170, 300 
154,000 
91,800 
76,4  0  0 
25,15  0 
55,  500 
7,200 
4, 300* 
2,500* 
15,900 
21,100 
22,675 
13,825 
4,500 
8,600 
3  3,640 
16,500 


170,900 
159,650 
80,000 
90,600 
40,000 
02,100 
11,700 
4,700* 
2,700* 
18,  300 
21,100 
27,350 
14,150 
4,000 
10,900 
36,450 
15,5  50 


165,  3-V> 
140,20  0 
96,00  0 
80,500 
30,000 
67,200 
0,600 
4,500* 
2,700* 
17,30  0 
22, -185 
24,075 
14,125 
4,750 
9,200 
36,500 
17,800 


NORTHERN    AVE. -at    Fort 

Point   Channel 
DORCHESTER   AVE. -south 

of   A   Street 
DORCHESTER    AVE. -south 

of    Sumner    St. 
FRONTAGE    RD. -approach   to 

W.    Fourth    St.    Bridge 
WEST    FOURTH    STREET 

BRIDGE 
BROADWAY    BRIDGE 
ATLANTIC   AVE .  -be  tweon 

Summer    S   Congress   Sts. 
SEAPORT    ACCESS    RD." 

sbuthwest    of   Summer    St. 
STATE   ST. -between  Atlantic 

Ave.    &   Surface    Artery 
NORTH   ST. -between   Congress 

&    Blackstone    Sts. 
NORTH   WASHINGTON    ST  . - 
bet.  ween   Keany   Sq. 
0:O'.s    St. 
CROSS    ST. -between   Han- 
over   &    North   Washington    Sts. 
NEW   Cli.'JvDOS    ST. -between 
North   Washington   & 
Meri-ii?ac    Sts. 
MERi'.XMAC    ST. -between    New 
Chardon    &    Sudbury    Sts. 
NEW    SUDBURY    ST. -between 
Congres".    &   Bl-.c'<stonc 

Sts. 

COMMERCIAL    ST. -nor i least 

c"   Keany   Sq- 

CAUSEWAY    ST  .  -SOUthwuSt 

of    Km  any   S'J. 
HANOVER   FT. -northeast 

of    Cross    St. 
CONJRLSS    ST. -between 

Sudbury    f<    North    Sts. 
NORTH   WASHINGTON    ST . - 

between   Keany    £.   City 

Sqs. 


18,050 

30,250 

32,650 

32,350 

34,000 

23,450 

25,450 

23,750 

25,650 

25,050 

N/A 

N/A 

N/A 

N/A 

N/A 

26,950* 

27,200* 

24,500* 

27,600* 

29,000* 

11,000 
20,600 

10,650 
26,150 

10,650 
26,150 

10,650 
26,150 

11,150 
26,550 

16,900* 

20,300* 

19,900* 

20,700* 

19,700* 

N/A 

8,300 

N/A 

9,300 

N/A 

5,100* 

10,'iOO* 

10,900* 

12,500* 

11,0  0  0* 

16,500 

19,800 

11,100* 

25,800 

11,000 

21, 550 

34,400 

27,200 

35, 1C0 

30,600 

25,200* 

27,800* 

13,700* 

31,000* 

15, 1C0* 

17,300* 
16,650 

12,450* 

10,650 

22,150 

4,150 

13,500 

44,000 


20,300*  13,900*  25,000*  21, 20C 

18,000  19,  .100  19,900  20,200 


13,500* 

20,5  00 

24,500 

5,000 

27,000 

45,600 


*  One-way  Volume 

N/A  -  not  applicable  for  this  alternative 


27,300* 

16,700 

13,600 

7,500 

30,100 


20,200* 

24,00  0 

25,000 

5,300 

29,200 


27,200       49,200 


28,30'." 

17,400 

13.43C 

7,l?nG 

31,P.u<: 

53,200 
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Table   11 
PERCENTAGE   CHANGE    YEAR   2010    AWDT:       TWO-LANE   TUNNEL    CONCEPT 
2010 


ROADWAY    LINX5 

THIRD    HARBOR   TUNNEL 
SUKN ER/CALIAHAK    TUNNEL 
TOBIN   3RIDGE-no?:th    of 

1-93    RAMPS 
1-93    north   of   TOBIN 

BRIDGE   RAMPS 
CE"TJ*AL   ARTERY 

between   1-9  3   &   Strcr- 

row  Dr.    Ranps 
between   Causeway   St. 
&   Sumr.<er/Cuiiah,>n 
Tunr.cls 
between   Sumner/Calla- 
han   G    High    St.    Ramps 
between   Atlantic   Ave. 

S   Beech    St.    Ramps 
between  Albany   St.    & 
K=>.  ss.    Ave.    Ranps 
S  .  E .    E X P  RESSWAY 

between  Columbia    Rd. 
t.    boutnar.nton   St. 
R»t:?ps 
snuvi:   of    Columbia    Rd. 
Rrir.':>3 
MASS.    VUXKPIKE— .:est   of 

Centra.1.  Artery 
S'AlilivOU   DR. -/.-est   of 

Copley   Ri.-.pn 
ROUTE    lA-north   of 

Nor)  tuna    :*oau 
LOGAN    AIRPORT   ACCESS/ 

EGRESS    !>E3.     (Ma  in) 
PORTER   ST.-.  ?twc«a    Cot- 
taqe    r.    Wellington   Sts. 
MAVERICX   ST .  -bfc'.ween 

Cottatro   ^  Orleans   i)ts. 
SUMNER  ST. -between  Or- 
leans  £.   Cottage   Czt. 
MERIDIAN   ST.-northv.-cSt 
of   Conner    St. 

bekh::ngtun  ST.-west  of 

Route  1A 
COLUMBIA  RD. -north  of 

Columbia  Circle 
L  STREEl'-north  of   Day 

Blvd. 
EAST  FIRST  ST.-west  of 

Suiamar  St. 
D  STREET-southwest  of 

Sunder    St . 
SUMMER  ST. -at   Fori   Point 

Channel 
CONGRESS    ST. -at    Fort 

Point  Channel 


ALT. 
1 


N/A 
91,800 

79,100 
106,000 

153,800 

173,100 
173,400 
173,100 
169,400 

170,900 
159,650 
00,000 
90,600 
40,000 
82,100 
11,700 
4,700* 
2,70C* 
18,300 
21,100 
27,350 
14,150 
4,800 
10,900 
36,450 
15,550 


%  Change 
2-LANE 
TUNNEL 


-16 

-11 

+8 

+17 

+2 

+  14 

-7 

+6 

-3 

-7 
+  21 
-11 

-3 
-18 
-26 

-4 
0 

-5 

+7 

-12 

0 

-1 
-16 

+1 
+14 


NORTHERN   AVE. -at   Fort 

Point  Channel 
DORCHESTER   AVE. -south 

of  A  Street 
DORCHESTER  AVE. -south 

of   Summer  St. 
FRONTAGE   KD. -approach   to 

W.    Fourth   St.    3ridge 
WEST    FOURTH    STREET 

BRIDGE 
BROADWAY    BRIDGE 
ATLANTIC  AVE. -between 

Summer    &   Congress   Sts. 
SEAPORT    ACCESS    RD.- 

southwost   of    Summer    St. 
STATE   ST. -between   Atlantic 

Ave.    &   Surface   Artery 
NORTH  ST. -between  Congress 

&   Blackstonc   Sts. 
NORTH   WASHINGTON    ST .  - 

be";   -on   ivi.viy    Sq.    * 

Ciosj  St. 
CROSC  ST. -between  Slan- 

over  s,  No.  Washington 

Sts. 
NEW  CHAKDON  ST . -between 

North  Washington  <i 

Merri  mc  .it:;. 
MERRIMAC  ST. -between  N'iw 

Cherdon  &  Sudbury  Sts. 
HEW  SUDBURY  ST. -between 

Cor.grei.':  &  Blick stone 

Sts. 
COMMERCIAL  ST . -northeast 

of  Keany  r<q. 
CAUSEWAY  ST. -southwest 

of  Keany  Sq. 
HANOVER  ST. -northeast 

of  Crojs  St. 
CONGRESS  ST . -betwee n 

Sudbury  S  North  Sts. 
NORTH  WASHINGTON'  ST.- 

betwecti  Keany  &  City 

Sqs. 


*  One-way  Volume 

N/A   -  cot  applicable   for   this  Alternative 


32,350 

25,650 

N/A 

27,600* 

10,050 
26,150 

20,700* 

9,300 

12,500* 

25,e00 

35,100 

31,000* 

25,000* 
19,900 

20,200* 
24,800 
25,600 

7,eoo 

29,200 
4'.!,  200 


+5 
-2 

+5 

+5 
+2 


-12 

-54 

-13 
-51 


+43 

-20 

-40 

+4  7 

+9 

-48 
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Two-Lane    Tunnel   Concept   than   the 
No-Build   Alternative.      South  of    the 
Route   1A  Bennington    Street  ramps,    AWDT 
with   the    Two -Lane    Tunnel   Concept   would 
pe    about   3  percent    lower   than   in   the 
No-Build   Alternative.      This    suggests 
that,    during  peak   hours  of  congestion, 
non-airport  traffic  will  divert  nearly 
as  much   to   East  Boston    local  streets 
with   the    Two -Lane    Tunnel   Concept   as 
with  the   No-Build  Alternative  because 
of   congestion   on    Route    1A  approaching 
the   Sumner  Tunnel. 

AWDT  on  the  Massachusetts 
Turnpike    (Interstate   Route    90)    is 
expected    to    increase   by   21   percent 
with   the   Two-Lane   Tunnel   Concept,    due 
to   its  direct  connections    to   the 
Massachusetts   Turnpike,    and  due   to   the 
increased  capacity  of    the   Central 
Artery   (which  diverts   traffic   from 
Storrow  Drive    to   the   Massachusetts 
Turnpike).      Storrow  Drive    AWDT   is 
expected   to    decrease   by    11   percent 
when   compared    to   the    No-Build 
Alternative.       AWDT  changes    on   the 
remaining   regional   hignway   network 
would  be    7  percent   or    less,    expressed 
as   a  percentage  of    anticipated   traffic 
volumes    under    the    No-Build    Alternative. 

Total  harbor   crossings 
(Mystic-Tobin   Bridge,    Callahan/Sumner 
Tunnels,    and   the    Third    Harbor   Tunnel) 
would   increase   with    the    Two-Lane 
Tunnel   Concept   by    11   percent    —    19,000 
vehicles    per   day.      This    increase 
represents   both   new  vehicular   traffic 
as   discussed  previously    and   traffic 
diverted   from  other    local    routes. 
Furthermore,    it  reflects   the  extra 
cross-harbor  capacity  created  through 
the   combination  of   existing    tunnels 
with   the   Third   Harbor   Tunnel, 
improvements  at  the  existing   tunnel 
entrance ,    and  the   increased  capacity 
of   the  Central  Artery . 

Year    2010  AWDT  volumes   in  the 
Third   Harbor   Tunnel   would  be    42,100 
vehicles  per   day,    31  percent    lower 
than  the  61,400  vehicles  per   day 
expected  in  the  Callahan/Sumner 
tunnels.      This    is   because:    1)    the 
capacity  of   the   Two -Lane   Third  Harbor 
Tunnel   is    lower  than  that  of  the 
existing   Callahan/Sumner   Tunnel 


one-way  pair,    and    2)    it   only   serves 
Airport   traffic   and   therefore,    demand 
is    lower   than    it   would  be    if   all 
cross-harbor   traffic   demand   was 
diverted    to    it. 

Local    Street   AWDT 

AWDT  Growth   without   the 
Project.      To    summarize   findings 
provided   in    Section    3.1,    anticipated 
traffic   growth   on    local   streets    in 
South   Boston,    downtown  Boston,    and 
East   Boston  without   the  proposed 
project  between    1982    and    2010    are   the 
following: 

South   Boston    AWDT: 

o  Substantial   AWDT  increases    (up 

to    52  percent)   will    occur   on 
the    selected   roadway    links 
between    1982    and    2010. 

o  The   greatest    AWDT  increases    (in 

excess   of    35   percent)   will 
occur   on    the    Fort   Point    Channel 
bridges    (Northern   Avenue, 
Congress    Street,    and    Summer 
Street)    and    streets    which 
provide   access   to    the    northern 
industrial   sector  of   South 
Boston    (East    First   Street,    D 
Street).       This    area    is    expected 
to    experience    a   significant 
increase    in    development. 

o  AWDT  increases    on    the   remaining 

selected   roadway    links   will    be 
less   than    30   percent; 
negligible   changes    (less   than 
10   percent)   will   occur   on 
Dorchester  Avenue    south   of   A 
Street,    Frontage    Road,    and  West 
Fourth   Street. 

o  The  future  Seaport   Access   Road 

(to   be   constructed  by   others 
with   the    No-Build   Alternative 
only)   will  connect  Northt_"n 
Avenue   with  West   Second   Street 
and  will  carry  9,300   vpd    in 
2010    south  of  Summer   Street 

Downtown   Boston    AWDT: 

o  Due   to    increased   density   of 

employment   generators    in   many 
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different  parts  of    downtown 
Boston,    as   well  as   diversions 
from   limited  access   highways 
operating  at  or  near  capacity 
conditions,    traffic    on  selected 
local  streets   is  expected  to 
increase   substantially   in  the 
future    —   on   the   average    about 
43  percent    —  with   the   No-Build 
Alternative. 

The    largest   increases   in 
No-Build  Alternative  volumes 
for  selected   local  streets   are 
expected   on  North  Washington 
Street    (13,500   vpd )    between 
Keany   Square  and  Cross    Street , 
and    on  Congress    Street    (10,700 
vpd)    between   Sudbury   and   North 
Streets . 

The    lowest   anticipated  volume 
increases    (15    to    20  percent 
range)   were  found   on  Merrimac 
and   Causeway   Streets    (3,350    to 
3,450   vpd). 

East    Boston   AWDT: 

Airport  access/egress    roads 
will  experience  a  48  percent 
increase    in   AWDT  netween    1982 
and    2010  Decause  of   signiricant 
increases    in    air   travel    demand 
as  well  as   future   Airport 
development    (specifically,    Bird 
Island    Flats)  . 

Selected  roadway   links 
(Bennington,    Maverick,    Sumner, 
and   Meridian   Streets)   will 
experience   AWDT   increases 
ranging   from   10    to   21  percent . 


AWDT  projections    indicate    that 
the   Two-lane   Tunnel   Concept    diverts    a 
substantial   amount   of   trucks   and 
automobiles    from  South  Boston   Streets 
when   compared   to   the   No -Build 
Alternative.      A  discussion   of   the 
magnitude  of  the  truck  problem  in 
South  Boston    is    given    in    Section   4.2 
of   the   FEIS/FEIR.      Projections   for 
year   2010   AWDT  indicate   that   9,300 
vehicles  per   day  will  use  the   Seaport 
Access   Connector  with   the   No-Build 
Alternative.     With   the   Two-lane  Tunnel 
Concept,   compared  to   the  No-Build 
Alternative,    truck  volumes    in  the 
northern   industrial   area   of   South 
Boston    are   reduced    somewhat. 
Approximately  2,200  trucks  per  day, 
(about    17  0  in  each  of  the  peak   traffic 
hours),    would  be  diverted  from  South 
Boston    local   streets    —  e.g., 
Dorchester  Avenue,    Boston   Street, 
Southampton   Street,    First  Street, 
etc.      These   vehicles,    instead  of  using 
local   South   Boston    Streets,   would 
travel    via   the    new   Northern 
Avenue/Congress    Street   Ramps   and 
Seaport   Access   Alignment   Tunnel 
between   the   Third   Harbor   Tunnel,    the 
Central   Artery,    and   the   Southeast 
Expressway    in   the   area   north   of 
Columbia  Circle 

The    Two-lane   Tunnel   Concept 
also   reduces    volumes    slightly    (-2 
percent)    on  Dorchester   Avenue    south   of 
A  Street.      Because   the    Two-lane   Tunnel 
has    less   capacity   than  a   four-lane 
tunnel,    and   does    not   include   a 
relocated  Dorchester   Avenue, 
diversions    are   not   as   significant   as 
with   the   Preferred  Alternative   as 
described  in  the   FEIS/FEIR. 


o  Porter   Street    ( assuming   airport 

connections),    would  experience 
a  39  percent   increase   in 
traffic  . 

Comparison  of   Future   AWDT's 
Under  the   Two -Lane    Tunnel 
Concept   and  the  No -Build 
Alternative 

South   Boston   AWDT.       AWDT's    on 
selected  links   in   South  Boston 
generally  decrease  with  the   Two-Lane 
Tunnel  Concept. 


The  effectiveness  of   the   two 
new  South  Boston   interchanges    in 
reducing  truck  traffic   is    somewhat 
reduced  during  the  peak   travel  hours 
because  of  anticipated  congestion   on 
the  approaches   to   the   Two-Lane  Third 
Harbor  Tunnel . 

With  the  Two-Lane  Tunnel 
Concept,    AWDT's   on  Northern  Avenue  and 
Congress  Street  at  the   Fort  Point 
Channel  are   slightly   (1  to   5  percent) 
higher  than  the  No-Build  Alternative 
due   to  the  Third  Harbor  Tunnel 
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connections    to    the   east . 

East    Boston    AWDT.       In    East 
Boston,    traftic    generally   would  be 
reduced   or  stay   the    same   with   the 
Two-Lane   Tunnel   Concept    compared    to 
the    No-Build   Alternative.       In    2010, 
the    Logan    Airport  access    roads, 
Meridian    Street  northwest   of    Condor 
Street,    and   Porter    Street   between 
Cottage   and  Wellington    Streets   would 
benefit   most.      Meridian    Street    traffic 
would   decrease    by    1,000    vehicles   per 
day   or   5  percent.      Porter    Street 
traffic    would  be  expected    to    decrease 
by   26  percent.       Except    for    a    7  percent 
increase    in    Bennington    Street    traffic 
volumes,    the  other   selected   street 
links    are   expected    to    have   volumes 
similar    to    the    No-Build   Alternative. 

Downtown    Boston    AWDT.       Traffic 
volumes    on    downtown   Boston    streets 
with    the    Two-Lane    Tunnel    Concept,    with 
the   exception  of    the    streets    mentioned 
below,    are   expected    to   be    lower    than 
or    equal    to    those    found   with    the 
No-Build    Alternative    (although   higher 
than    found   with    alternatives    which 
include   a    four-lane    Third    Harbor 
Tunnel ) . 

In    downtown    Boston,    future    AWDT 
volumes    on    the    streets    selected    for 
analysis   are    influenced   by    the    design 
features   of    the    Two-Lane    Tunnel 
Concept.       For   example,    with    the 
Two-Lane    Tunnel   Concept,     year    2010 
AWDT    volumes    on    North    Street    are    54 
percent    lower    than    the    No-Build 
Alternative   because    North    Street   would 
no    longer  have   direct  access    to 
Interstate    Route    93   northbound.      New 
Sudbury    Street   volumes   would  be 
substantially  higher  with    the    Two-Lane 
Tunnel   Concept    than  will  occur  with 
the   No-Build   Alternative.      This    is 
primarily  because  of    the   new   ramp 
connections    from   the   Sumner   Tunnel   and 
the    southbound   Central    Artery   at 
Causeway   Street.      North  Washington 
Street   traffic    in   the   Haymarket    Square 
area  would  be    13  percent    lower   due    to 
the  addition  of  ramp   traffic   from  the 
Sumner   Tunnel    to    Surface   Artery 
traffic .      Cross    Street  between  Hanover 
and   North   Washington   Streets   would 
experience   a   51  percent   decrease   over 


the   No -Build   Alternative   because    it 
would   no    longer  be   accommodating 
traffic   directly   out   of   the    Sumner 
Tunnel. 

AWDT  volumes    on    a   few   downtown 
streets   carrying  north-south    traffic 
roughly  parallel    to    the   Central 
Artery,    such   as   Commercial   and 
Merrimac   Streets,    would   decrease   by   2 
to    30   percent   due    to    traffic 
diversions    back    to    the   Central 
Artery.      However,    this    reduction   would 
be    somewhat   offset   by   a   9   percent 
increase    in    AWDT  on    Congress    Street. 

Peak    Hour   Traffic 

AM   and   PM   peak    hour    traffic 
volumes    for    the   years    1982,    1990,    and 
2010    are    summarized    in    Table    12. 

Figure    24    shows    the    roadway 
links,    ramps    and    intersections 
analyzed   for    the    existing   network. 
Figure    2  5    locates    the    links    ramps,    and 
intersections    analyzed    with    the 
Trfo-Lane    Tunnel    Concept    as    listed    in 
Table    12. 

Affected    Highway    Network    Peak 
Hour   Traffic 

During    the    AM   and   PM    peak 
hours,    No-Build   Alternative    traffic 
volumes    will    increase    substantially 
between    1982    and    2010.       In    addition    to 
congestion    and   queuing  which    now 
occurs   during  peak    hours,    peak    periods 
of   congestion    are    expected    to    extend 
into    additional    hours   of    the   day   to 
accommodate    increased    traffic 
volumes.       Volumes    on    the    Southeast 
Expressway/Central    Artery  will   be 
particularly  high    in    both   directions 
in    the    AM   and   PM  peak    hours, 
aggravated   by   increased    traffic   on   the 
Massachusetts    Turnpike    ( Interstate 
Route   90),     Interstate    Route   93,    Route 
1,    and    Route    1A  corridors.      Peak 
traffic   volumes    in   the   Callahan  Tunnel 
are   expected    to    increase   by   40  percent 
while   volumes    in    the   Sumner   Tunnel    are 
expected    to    increase   by   20   percent 
between    1982    and   2010.      Mystic-Tobin 
Bridge   peak    hour   traffic    is    expected 
to    increase   by   15    to    25  percent, 
depending  upon    the   direction    and   the 
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MAJOR  HIGHWAY  LINKS 


NORTHBOUND 


LIN. 

L2N. 

L13N. 

L14N. 

L16N. 

L19N. 

L3N. 

L4N. 

L5N. 

L6N. 

L7N. 

L8N. 

L9N. 

LION. 

L25N. 

L27N. 

L28N. 

L2  9N. 

L30N. 

L31N. 

L11N. 

L12N. 


S.E.   Expressway:  Btwn.  Columbia  On  -  and  Southampton  Off -Ramps 

Frontage  Road:  Adjacent  to  Mass.  Ave.  Interchange 

S.E.  Expressway:  Btwn.  Mass.  Ave.  On  -  and  Frontage  On-Ramps 

S.E.  Expressway:  Btwn.  Frontage  On  -  and  Connector  C-T 

Fort  Point  Channel  Tunnel:  Before  Merge  with  Central  Artery  Roadway 

Third  Harbor  Tunnel 

S.E.  Expressway:  Btwn.  E.  Berkeley  On  -  and  Mass.  Tpk.  Off -Ramps 

Central  Artery:  Btwn.  South  St.  On  -  and  Northern  Ave.  Off-Ramps 

Central  Artery:  Btwn.  Atlantic  On  -  and  Callahan  Off -Ramps 

Central  Artery:  Btwn.  Sumner  On  -  and  Causeway  Off -Ramps 

Central  Artery:  Btwn.  Storrow  On  -  and  Tobin  Off-Ramps 

Mystic  Tobin  Bridge:  North  of  1-93  Ramps 

1-93:  North  of  Tobin  Bridge  Ramps 

Callahan  Tunnel 

Before  Atlantic  Ave.  On- Ramp 
Sumner  On-  and  Storrow  Off-Ramps 
Causeway  On-  and  Storrow  On-Ramps 
Btwn.  Frontage  On-  and  Connector  CN-AT 
Connector:   Mass.  Turnpike  to  Third  Harbor  Tunnel 

Third  Harbor  Tunnel:   Btwn.  Connector  CN-AT  and  Congress  Off-Ramp 
Route  1A:  Btwn.  Callahan  Toll  Plaza  and  Airport  Off-Ramp 
Route  1A:  Btwn.  Airport  On  -  and  Neptune  Off-Ramps 


Central  Artery  Tunnel: 
Central  Artery:  Btwn. 
Central  Artery:  Btwn. 
Central  Artery  Tunnel: 


EXISTING 


1982 


AM 


PM 


MO-BUILP    ALTERNATIVE 


2010 


7450 

4350 

8780 

2580 

1700 

2770 

NA 

NA        I 

Na" 

NA 

NA 

•  NAJ 

NA 

MA 

na" 

NA 

NA 

NA 

5780 

3920 

7940 

6450 

4200 

7410 

5030 

4080 

5740 

5540 

4700 

6000 

3660 

5350 

3570 

1580 

3120 

1900 

2000 

4290 

!2240 

2300 

2850 

2660 

NA 

NA 

j  NA  " 

NA 

NA 

NA  . 

NA 

NA 

i  NA  " 

NA 

NA 

j  NA 

NA 

NA 

NA 

NA 

NA 

j;  na  " 

2050 

2580 

2  470 

930 

2230 

1220 

AM 


9650 
2810 

NA 

NA 

NA 

NA 
9420 
9500 
6420 
7220 
4790 
2010 
2740 
3150 

NA 

NA 

NA 

NA 

NA 

NA 
2890 
1330 


PM 


6590 

1630 

NA 

NA 

NA 

NA 

6360 

5620 

6030 

6070 

5850 

3590 

4400 

4070 

NA 

NA 

NA 

NA 

NA 

NA 

3590 

2700 


AM 


9320 

2460 

8250 

8520 

650 

1030 

NA 

NA 
6920 

NA 
4600 
1900 
2360 
1980 
5740 
5130 
3910 
6730 
1630 
2920 
2010 
1330 


Table  12 

PEAK  HOUR  TRAFFIC  VOLUMES 
1982.  1990  AND  2010 


TWO-LANE    TUNNEL 


1990 


2010 


PM 


6180 
1310 
5670 
5850 
1000 
1260 

NA 

NA 
7100 

NA 
5330 
3260 
3070 
2890 
4920 
5250 
4180 
4980 

590 
1650 
2920 
2630 


AM 


PM 


9900 

2640 

9360 

9700 

650 

1250 

NA 

NA 

8280 

NA 
5430 
1980 
2890 
2510 
6990 
6380 
4450 
7970 
1670 
3270 
2320 
1480 


6700 
1390 
6190 
6630 
1150 
1740 
NA 
NA 
7100 
NA 
5330 
3370 
4510 
3070 
5140 
5250 
4180 
5330 
740 
2100 
3110 
2960 


MAJOR  HIGHWAY  LINKS  -  EASTBOUND  AND  WESTBOUND 


LIE.  Mass.  Turnpike,  Eastbound;  West  of  Expressway  Ramps 

L1W.  Mass.  Turnpike,  Westbound;  West  of  Expressway  Ramps 

L2E.  Storrow  Drive,  Eastbound;  West  of  Copley  Square  Ramps 

L2W.  Storrow  Drive,  Westbound;  West  of  Copley  Square  Ramps 


4400 

2080 

4830 

2520 

4860 

2920 

4830 

2740 

5050 

3110 

1450 

3180 

2550 

3400 

2700 

3660 

2810 

3690 

2830 

4110 

3450 

2600 

3  460 

3000 

3990 

3110 

3500 

2850 

4140 

2920 

2430 

3440 

|3340 

3960 

3340 

4030 

3040 

3740 

4140 

3890 

iJi 


MAJOR  HIGHWAY  LINKS  -  SOUTHBOUND 


LIS. 

L2S. 

L3S. 

L4S. 

L16S. 

L17S. 

L5S. 

L18S. 

L19S. 

L20S. 

L21S. 

L6S. 

L7S. 

L22S. 

L8S. 

L9S. 

L10S. 

L11S. 

L12S. 

L13S. 

L30S. 

L23S. 

L31S. 

L14S. 

L15S. 

L27S. 


S.E.  Expressway:  Btwn.  Southampton  On  -  and  Columbia  Off-Ramps 
S.E.  Expressway:  Btwn.  Mass.  Ave.  On  -  and  Southampton  Off-Ramps 
S.E.  Expressway:  Btwn.  Albany  On  -  and  Mass.  Ave.  Off-Ramps 
Central  Artery:  Btwn.  Kneeland  On  -  and  Albany  Off -Ramps 
Central  Artery:  South  of  Kneeland  St. /Mass.  Tpk.  On-Ramp 
Central  Artery:  South  of  Thru  Rdwy. /Local  Rdwy.  Merge 
Central  Artery:  Btwn.  Congress  On  -  and  Beach  Off-Ramps 
Central  Artery  Local  Rdwy:  Btwn.  Purchase  On  -  and  Beach  Off -Ramps 
Third  Harbor  Tunnel 

Central  Artery  Local  Rdwy:  South  of  Thru  Rdwy. /Local  Rdwy.  Split 
Central  Artery  Thru  Rdwy:  South  of  Thru  Rdwy. /Local  Rdwy.  Split 
Central  Artery:  Btwn.  Purchase  On  -  and  Dewey  Square  Off -Ramps 
Btwn.  Haymarket  On  -  and  High  Off-Ramps 
Btwn.  Haymarket  On  -  and  Purchase  Off -Ramps 
Btwn.  Causeway  On  -  and  Callahan  Off-Ramps 
Central  Artery:  Btwn.  Storrow  On  -  and  Haymarket  Off -Ramps 
Central  Artery:  Btwn.  Tobin  On  -  and  Storrow  Off -Ramps 
Mystic  Tobin  Bridge:  North  of  1-93  Ramps 
1-93 :  North  of  Tobin  Bridge  Ramps 
Sumner  Tunnel 

Central  Artery:  Btwn.  Storrow  On-  and  Callahan  Off-Ramps 
Fort  Point  Channel  Tunnel:  Btwn.  Mass.  Tpk.  Off  -  and  Albany  Off-Ramps 
Third  Harbor  Tunnel:  Btwn.  Congress  On-  and  Mass.  Tpk.  Off -Ramps 
Route  1A:  Btwn.  Airport  On-Ramp  and  Sumner  Toll  Plaza 
Route  1A:  Btwn.  Neptune  On  -  and  Airport  Off-Ramps 
Airport  Access  Rdwy:  Btwn.  Third  Harbor  On-Ramp  and  Parking  Garage 


Central  Artery: 
Central  Artery: 
Central  Artery: 


3370 

5350 

5130 

8290 

5660 

8770 

5280 

8700 

5740 

9140 

3920 

6150 

5  700 

9360 

6190 

10430 

5740 

9740 

6190 

10100 

4  540 

5750 

5170 

8360 

5400 

8700 

5210 

8920 

5360 

9400 

4350 

4570 

5520 

8070 

6160 

8330 

NA 

NA 

NA 

NA 

NA 

NA 

.  iNA 

NA 

NA 

NA 

4560 

6920 

464  0 

7400 

NA 

NA 

.  |  NA  - 

NA 

NA 

NA 

3270 

4660 

3340 

5070 

4730 

4500 

5430 

6550 

5700 

6880 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2770 

3700 

2930 

4290 

NA 

NA 

NA 

NA 

NA 

NA 

650 

1050 

760 

1440 

NA 

NA 

NA 

NA 

NA 

NA 

2580 

2330 

2740 

2740 

NA 

NA 

NA 

NA 

NA 

NA 

2810 

2960 

2890 

2960 

5050 

3880 

5590 

5960 

5850 

6140 

NA 

NA 

NA 

NA 

5850 

3530 

5740 

5220 

6190 

5400 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6840 

5990 

7070 

6180 

5570 

3550 

5170 

4850 

6080 

5180 

NA 

NA 

NA 

NA 

5220 

2740 

5170 

4140 

6190 

4180 

NA 

NA 

NA 

NA 

5430 

3710 

4  790 

4030 

6190 

4030 

5360 

4550 

7870 

4550 

3060 

2180 

3340 

2220 

3720 

2480 

3270 

2040 

3530 

2180 

3980 

2150 

3460 

2850 

4030 

3000 

3880 

3070 

4830 

3070 

3160 

2640 

3460 

2810 

3690 

3260 

3040 

2150 

3460 

2480 

NA 

NA 

NA 

NA 

NA 

NA 

4940 

4480 

5850 

4700 

NA 

NA 

NA 

NA 

NA 

NA 

540 

1320 

660 

1370 

NA 

NA 

NA 

NA- 

NA 

NA 

920 

1970 

1100 

2330 

1510 

1930 

1530 

1780 

1750 

2070 

1440 

1520 

1520 

1780 

1750 

1620 

1440 

1040 

1440 

1150 

1520 

1150 

1670 

1300 

NA 

NA 

!  NA 

NA 

NA 

NA 

2020 

2190 

3840 

4120 

60 


NA  -  Not  Applicable  for 
this  Alternative 
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Taoie    12     iw**«"i 

PEAK  HOUR  TRAFFIC  VOLUMES 
1982.  1990  ANO  2010 


EXISTING 


NO-BUILD    ALTERNATIVE 


1982 


1990 


MAJOR  HIGHWAY  RAMPS  -  NORTHBOUND 

R1N.   Columbia  Rd.  Off;  from  S.E.  Expressway 
R2N.   Mass.  Avenue  On;  to  S.E.  Expressway 

R13N.  Ramp:  Frontage  Rd.  to  Fort  Point  Channel  Tunnel 

R3N. ,  Mass.  Tpk.  On;  to  Central  Artery 

R4N.   Atlantic  Ave.  Off;  from  Central  Artery 

R5N.   Atlantic  Ave.  On;  to  Central  Artery 

R6N.   Callahan  Tunnel  Off;  from  Central  Artery 

R7N.   Sumner  Tunnel  On;  to  Central  Artery 

R8N.   Storrow  Drive  Off;  from  Central  Artery 

R9N.   Storrow  Drive  On;  to  Central  Artery 

R23N.  Callahan  Tunnel/Cross  St.  Off;  from  Central  Artery 

R24N.  Causeway  St.  On;  to  Central  Artery 

R17N.  Connector:  Central  Artery  to  Mass.  Tpk. /Kneeland  St. 

R26N.  W.  Fourth  St.  On;  to  Third  Harbor  Tunnel 

R27N.  Mass.  Turnpike  On;  to  Fort  Point  Channel  Tunnel 

R28N.  Connector:  Central  Artery  to  Third  Harbor  Tunnel 

R31N.  Ramp:  Third  Harbor  Tunnel  to  Congress  St./S.  Boston  Access  Rd 

R29N.  Congress  St.  Off;  from  Third  Harbor  Tunnel 

R30N. "Congress  St.  On;  to  Third  Harbor  Tunnel 

R32N.  South  Boston  Access  Road 

R33N.  Ramp:  South  Boston  Access  Road  to  Summer  St. 

R34N.  Ramp:  South  Boston  Access  Road  to  Northern  Ave. 

R10N.  Airport  Off;  from  Route  1A 

RUN.  Airport  On;  to  Route  1A 

R20N.  Ramp:  Third  Harbor  Tunnel  to  Airport 

R35N..Ramp:  Third  Harbor  Tunnel  to  Bird  Island  Flats 


AM 


PM 


AM 


PM 


2010 


AM 


PM 


500 

260 

570 

300 

680 

330 

460 

200 

1520 

700 

2010 

700 

NA 

NA 

NA 

NA 

NA 

NA 

1600 

700 

1750 

700 

2320 

700 

2360 

1540 

384  0 

2110 

4940 

2110 

220 

800 

840 

1000 

840 

1150 

1330 

730 

1250 

1410 

1330 

1550 

1420 

1350 

1560 

1520 

2130 

1590 

1900 

1100 

1820 

1630 

2470 

1670 

1200 

2000 

1200 

2250 

1400 

2300 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1390 

1270 

1710 

1850 

2130 

2110 

270 

920 

460 

960 

570 

1220 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TWO-LANE  TUNNEL 

1990                 2010 

AM 

PM         AM        PM 

570 

150 

680 

150 

1370 

850 

2050 

890 

340 

780 

340 

930 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1180 

2180 

1290 

2180 

NA 

NA 

NA 

NA 

950 

810 

1630 

960 

1750 

2180 

2740 

2550 

650 

1180 

950 

1180 

2740 

2630 

3530 

2890 

530 

1110 

800 

1110 

2280 

1740 

2360 

1890 

490 

870 

630 

910 

300 

220 

420 

220 

1700 

1050 

1700 

1360 

1970 

460 

2130 

510 

1310 

210 

1360 

210 

80 

70 

110 

150 

660 

250 

760 

300 

270 

90 

300 

110 

390 

160 

460 

180 

1140 

1260 

1410 

1370 

460 

970 

570 

1220 

950 

1110 

1180 

1520 

80 

110 

80 

190 

MAJOR  HIGHWAY  RAMPS 


SOUTHBOUND 


R1S. 
R2S. 
R3S. 
•R13S. 
R14S. 
R15S. 
R4S. 
R17S. 
R5S. 
R6S. 
R18S. 
R19S. 
R7S. 
R8S. 
R9S. 
R10S. 
R23S. 
R24S. 
R25S. 
R26S. 
R27S. 
R11S. 
R12S. 
R21S. 
R28S. 


Columbia  Rd.  On;  to  S.E.  Expressway 

Mass.  Ave.  Off;  from  S.E.  Expressway 

Albany  St.  On;  to  S.E.  Expressway 

Ramp:  Fort  Point  Channel  Tunnel  to  S.E.  Expressway 

Ramp:  Fort  Point  Channel  Tunnel  to  Albany  St. 

Ramp:  Fort  Point  Channel  Tunnel  to  Mass.  Tpk. 

Mass.  Tpk. /Albany  St.  Off;  from  Central  Artery 

Ramp:  Mass.  Tpk. /Kneeland  St.  to  Central  Artery 

Dewey  Sq.  Off;  from  Central  Artery 

High  St.  Off;  from  Central  Artery 

Purchase  St.  On;  to  Central  Artery 

Ramp:  Central  Artery  to  Purchase  St. 

Haymarket  On;  to  Central  Artery 

Callahan  Tunnel  Off;  from  Central  Artery 

Storrow  Drive  On;  to  Central  Artery 

Storrow  Drive  Off;  from  Central  Artery 

Haymarket/Sumner  Tunnel  On;  to  Central  Artery 

Storrow  Drive/Causeway  St.  Off;  from  Central  Artery 

Congress  St.  Off;  from  Third  Harbor  Tunnel 

Congress  St.  On;  to  Third  Harbor  Tunnel 

Summer  St. /Northern  Ave.  on;  To  Third  Harbor  Tunnel 

Airport  Off ;  from  Route  1A 

Airport  On;  to  Route  1A 

Ramp:  Airport  to  Third  Harbor  Tunnel 

Ramp:  Bird  Island  Flats  to  Third  Harbor  Tunnel 


400 

1900 

400 

1980 

480 

2050 

720 

500 

720 

640 

860 

720 

600 

1900 

490 

2290 

490 

2290 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA  ■ 

NA 

NA 

NA 

NA 

1260 

1300 

1260 

1410 

1510 

1670 

NA 

NA 

NA 

NA 

NA 

NA 

750 

480 

720 

520 

840 

520 

1300 

550 

1100 

560 

1330 

560 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1560 

1890 

1750 

1740 

2050 

1740 

1280 

1710 

1520 

1370 

1940 

1440 

1500 

850 

2050 

1150 

2130 

1180 

1720 

1820 

1630 

1870 

2130 

1920 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

770 

530 

870 

670 

1030 

850 

530 

850 

1060 

1400 

1330 

1780 

NA 

NA 

NA 

NA 

NA 

NA1 

NA 

NA 

NA 

NA 

NA 

NA 

150 

810 

190 

850 

80 

220 

80 

300 

680 

2000 

690 

2000 

310 

1010 

350 

1010 

230 

310 

310 

380 

420 

650 

440 

960 

1630 

1740 

1900 

1740 

1250 

2290 

1290 

2330 

720 

590 

800 

590 

NA 

NA 

NA 

NA 

870 

1960 

990 

2070 

1370 

700 

1440 

700 

NA 

NA 

NA 

NA 

800 

890 

1180 

1000 

2130 

1550 

2130 

2070 

NA 

NA 

NA 

NA 

2740 

2410 

2740 

2440 

2580 

1630 

3650 

1630 

80 

190 

100 

300 

190 

710 

210 

710 

200 

400 

230 

470 

870 

670 

970 

850 

790 

1040 

820 

1220 

570 

930 

680 

1300 

80 

110 

80 

150 

61 


NA  -  Not  AppllciOla  for 
thi»  Alternative 


Table    12      (cont.) 

PEAK  HOUR  TRAFFIC  VOLUMES 
1982.  1990  ANO  2010 


INTERSECTIONS 
South    Boston 


EXISTING 


1982 


AM 


PM 


NO-BUILD  ALTERNATIVE 

1990                    2010 

AM 

PM             AM 

PM 

TWO-LANE  TUNNEL 

1990 

2010 

AM 

PM             AM 

PM 

1.  Columbia   Circle 

2.  Andrew  Square 

3.  Columbia    Rd./Day   Blvd./L   St. 

4.  L   St. /East    First   St. /Summer   St. 

5.  Dorchester    Ave./W.    5th    St. /A    St. 

6.  Dorchester   Ave./W.    4th   St. 

7.  Dorchester   Ave./W.    Broadway 

8.  Summer   St ./Dorchester  Ave. 

9.  Summer    St./Melcher    St. 

10.  Summer   St./D    St. 

11.  Congress  St ./Dorchester  Ave. 

12.  Congress  St. /A  St. 

13.  Northern   Ave. /Sleeper    St. 

14.  Herald    St. /Broadway/Frontage    Rd. /Albany    St. 

15.  Berkeley    St./W.    Fourth    St. /Frontage    Rd. /Albany    St. 

61.  Congress    St. /Third   Harbor   Tunnel    Ramps 

62.  Northern   Ave.  /Third   Harbor   Tunnel    Ramps    Ext. 

63.  Northern   Ave. /Third   Harbor   Tunnel    Ramps   at   General    Ship 

64.  Summer    St. /Third    Harbor   Tunnel    Ramps 


5260 

4340 

6150 

5030 

6200 

5710 

5020 

4640 

4970 

4990 

2000 

1650 

3070 

2980 

3160 

3210 

2750 

2810 

2950 

2990 

1390 

1450 

1370 

1480 

1370 

1530 

1330 

1480 

13  30 

1520 

1500 

1550 

1890 

1810 

1910 

1860 

1900 

1810 

1930 

1880 

2300 

2140 

2410 

2200 

2440 

2550 

2250 

2130 

2350 

2280 

2230 

2060 

2390 

2100 

2450 

2310 

2340 

2030 

2360 

2090 

2650 

2750 

2690 

2210 

2790 

2460 

2510 

2080 

2930 

2170 

2650 

2400 

3120 

4060 

3140 

4080 

3170 

4200 

3200 

4270 

2340 

2040 

2800 

2960 

2770 

3040 

2680 

3030 

2640 

3110 

2380 

2220 

2610 

2570 

2410 

2600 

2180 

2490 

2220 

2570 

2020 

1730 

2300 

3390 

2320 

3540 

2230 

3590 

2390 

3700 

950 

1080 

1240 

2010 

1240 

2150 

1660 

2210 

1760 

2400 

1270 

1730 

2660 

2370 

2690 

2410 

2760 

2600 

2860 

2700 

3670 

4140 

4910 

4330 

4960 

5000 

4980 

4180 

5090 

4790 

4530 

4410 

5910 

6440 

6090 

5700 

6330 

5410 

6240 

5480 

NA 

NA 

NA 

NA 

NA 

NA 

1600 

1400 

1800 

1910 

NA 

NA 

NA 

NA 

NA 

NA 

2010 

1800 

2010 

2040 

NA 

NA 

NA 

NA 

NA 

NA 

1250 

1310 

1440 

1500 

NA 

NA 

NA 

NA 

NA 

NA 

1960 

2150 

1990 

2280 

East    Boston    and    Revere 


16.  Sumner    St. /Meridian    St. /Chelsea    St. 

17.  Sumner    St. /Bremen    St. 

IB.  Maverick    St. /Meridian   St. /Chelsea    St. 

19.  .Maverick    St. /Bremen    St. 

20.  Maverick    St. /Jeffries    St. /Airport    Access    Rd. 

21.  Porter    St. /Chelsea    St./Visconti    Rd. 

22.  Porter    3c. /Bremen    St. 

23.  Porter    St. /Orleans    St. 

24.  Porter   St. /Cottage   St. 

25.  Central    Square     (Meridian    St. /Saratoga    St.) 

26.  Porter    St. /London    St. 

27.  Bennington    St./Prescott    St. 

28.  Chelsea    St. /East    Eagle    St. 

29.  Bennington  St. /Neptune  Rd . 

30.  McClellan  Of f -Ramp/Neptune  Rd. 

31.  Condor  St. /Meridian  St. 

32.  Airport  Crossover  Roads 

33.  Bell  Circle  (Revere) 


620 

720 

690 

880 

690 

890 

760 

890 

760 

890 

460 

550 

520 

550 

460 

550 

460 

550 

460 

550 

1080 

1180 

1030 

1250 

1030 

1280 

10  30 

1250 

1030 

1280 

480 

510 

480 

540 

480 

540 

480 

540 

480 

540 

380 

320 

380 

320 

380 

3  20 

390 

320 

390 

320 

1560 

1500 

2120 

1850 

2430 

2170 

1730 

1520 

1990 

1760 

980 

1290 

1000 

1320 

1220 

1S10 

920 

1230 

1130 

1390 

570 

790 

820 

880 

1020 

1030 

700 

790 

910 

920 

540 

670 

770 

810 

990 

970 

670 

730 

870 

860 

1000 

1040 

1170 

1210 

1260 

1230 

1050 

1100 

1190 

1140 

8S0 

670 

930 

840 

1060 

990 

830 

780 

950 

910 

1150 

930 

NO  DATA 

AVAILABLE 

NO  DATA 

AVAILABLE 

1070 

1190 

910 

940 

1020 

1130 

770 

790 

870 

94  0 

2370 

1890 

NO  DATA 

AVAILABLE 

NO  DATA 

AVAILABLE 

920 

1460 

1000 

1330 

1140 

1460 

1000 

1300 

1140 

1460 

1070 

1330 

1300 

1330 

1470 

1630 

1170 

1370 

1290 

1480 

3630 

4860 

5380 

6390 

6640 

7870 

4450 

5330 

5290 

6480 

3860 

4470 

4760 

5150 

4870 

5420 

5130 

5360 

5190 

5700 

Downtown   Boston   and   Charlestown 


34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
45. 
46. 
47. 
48. 
49. 
50. 
SI. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
S9. 
60. 


Kneeland   St. /Surface    Artery/S.B.    On-Ramp 
Dewey   Sq. 

Atlantic  Ave. /Congress    St. 

Atlantic   Ave. /Northern  Ave. 

Atlantic   Ave. /Surface   Artery/High   St. 

Purchase   St. /Congress   St. 

North   St./Blackstone   St./S.B.   Off-Ramp 

Cross   St. /Hanover   St. /Salem   St. 

Leverett  Circle 

Congress   St. /North  St. 

City  Square    (Charlestown) 

Causeway   St. /North  Washington   St. /Commercial    St. 

Causeway   St. /Lomasney  Way/Merrimac   St./Staniford   St. 

New  Chardon   St./Merrimac   St. 

New  Chardon  St. /North  Washington   St. 

Sudbury   St. /Congress   St./Merrimac   St. 

Surface   Artery/Hanover   St. 

Commercial    St. /Hanover   St. 

State   St. /Atlantic  Ave. 

State   St. /Surface  Artery 

Sudbury  St./Blackstone   St./S.B.   On-Ramp 

Causeway    St./S.B.    Off-Ramp 

North   Washington   St.    (S.B.    Roadway ) /S . B .    Off-Ramp   Ext. 

North  Washington  St.    (S.B.    Roadway)/N.B.    On-Ramp   Ext. 

Causeway   St./N.B.    On-Ramp 


2550 

3240 

3650 

4010 

3370 

3990 

2740 

2630 

2380 

3870 

3770 

4890 

6210 

5970 

5870 

6280 

4290 

4510 

4240 

4590 

3040 

2740 

5010 

4160 

4490 

4790 

4280 

3990 

4380 

4230 

2440 

3560 

4790 

3660 

4740 

4440 

4620 

47-40 

4310 

4820 

3220 

3420 

5700 

4220 

6230 

4070 

3550 

3330 

3050 

3650 

2250 

2970 

2400 

2960 

2620 

3140 

2740 

3540 

2760 

3750 

2710 

3540 

4040 

4000 

4580 

4400 

2400 

1810 

2950 

1840 

2070 

2110 

2840 

2360 

2680 

2610 

2720 

2260 

3560 

2510 

6720 

6260 

6860 

6420 

6560 

6770 

6730 

6320 

6590 

7300 

1920 

2300 

2610 

2630 

3010 

2630 

3360 

2370 

4360 

2320 

3690 

3680 

6570 

7400 

6050 

7850 

6070 

6390 

5450 

7080 

4260 

4610 

4930 

5910 

4410 

6620 

4140 

4980 

3290 

5710 

1860 

1880 

2170 

2280 

2060 

2410 

2870 

2350 

3130 

2370 

2910 

2200 

2700 

2550 

2570 

2630 

3250 

2450 

3820 

2510 
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peak   hour    (AM  or    EM). 

In  effect,    it    is   expected   that 
with   the   No -Build   Alternative,    peak 
period   congestion  will   also    spread 
substantially.      The   end  result  of   this 
spreading  of   congestion  may  be  a   peak 
hour  which    is   closer    to    34  percent   of 
the    3-hour  peak  period   traffic   volumes 
(the   ccmputer-assigned   traffic 
forecast   time  periods    from  which  AM 
and   EM  peak  hour   traffic   volumes  were 
derived)    rather   than   the    37-38  percent 
of    the    3-hour  peak  period  volumes 
assumed  for  this    analysis .      This   means 
the   results  of    the   analysis   which 
follows   are    on   the   conservative    or 
high  side. 

The    Two -Lane    Tunnel   Concept 
generally   would   reduce    traffic   volumes 
in  both    2010  peak  hours    on   the 
existing   cross-harbor  highways 
compared    to   the    No-Build   Alternative, 
while   increasing   traffic   volumes    on 
the   Central   Artery.      The   most 
significant  variations    in    traffic 
patterns    follow: 

o  Callahan    Tunnel:       23   percent 

decrease  ; 


Sumner   Tunnel; 
decrease  ; 


15   percent 


o  Mystic -Tobin   Bridge:       6   percent 

decrease,    and; 

o  Central    Artery   south  of    the 

Existing    Tunnels    (north  of 
Northern   Avenue ) :       19  percent 
increase. 

Local    Streets/Intersections 
Peak   Hour   Traffic 

South    Boston   Peak   Hours.       In 
South   Boston,    peak  hour   traffic   volume 
increases  without   the   project   will   be 
most  signiricant  at  Andrew   Square 
during  both  peak  hours,    and  at   the 
intersections  of  Dorchester  Avenue 
with  Summer  and  Congress   Streets 
during  the  EM  peak   hour.      At   Andrew 
Square,    this   indicates   that  traffic 
will  continue    to  bypass   Southeast 
Expressway/Central  Artery  congestion 
by  using  Dorchester  Avenue   in  South 


Boston.      At    the    intersections    of 
Dorchester  Avenue   with    Summer   and 
Congress    Streets,    increased    traffic 
will    accompany   the   future   new 
development   in    South   Boston's    northern 
industrial   sector.       Increases    of    20    to 
35  percent   during  both  peak   hours   will 
also   occur  at   the   Herald   Street/ 
Broadway/   Albany   Street/  Frontage    Road 
and   the   Berkeley  Street/  West    Fourth 
Street/  Albany   Street/  Frontage    Road 
intersections    without   the  project 
between    1982    and    2010. 

With   the   No-Build   Alternative, 
the   current   high   peak    hour    (and 
off-peak)    truck   volumes    on    residential 
streets    in   South   Boston   will   grow 
considerably    due    to   future   development 
in    South   Boston's    northern   industrial 
area.      The   June    1980    feasibility    study 
entitled    "Preliminary   Environmental 
Assessment   Seaport   Access   System   South 
Boston,    Massachusetts"   identified,    in 
detail,    the   magnitude    of    the  problem 
of    local    street    truck    traffic.      Survey 
data   collected    in   December    1976, 
indicated    that    the    northern    industrial 
area   of   South   Boston    (east   of    the    Fort 
Point    Channel,    north    of    3roadway    and 
southwest    of    First    Street)    accounted 
for    7,100    of    9,400    daily    truck    trips 
that  had   origins    and   destinations    in 
South   Boston.       In   addition,    another 
1,000    trucks   per    day   travel    through 
South    Boston    between    other 
destinations.      The    Seaport    Jccess 
Connector,    as    described    in    the    report 
and   assumed   with   the   No-3uild 
Alternative,    would  provide    an 
alternative    route    for    trucks 
travelling   through    South   Boston    to    and 
from  points    to   the    south.      The    study 
showed   that   a   Seaport   Access   Connector 
was   capable   of    diverting   18   percent    of 
all   trucks   coming    to   and   from   the 
northern   industrial   area.      A   large 
volume   of    trucks    which   would   use   the 
West   Fourth   Street   and  Broadway 
Bridges    to   go   to    the    northern 
industrial   area  would   not  be   affected 
by  the   Seaport  Access  Connector. 

Compared   to    the   No -Bui Id 
Alternative,   with   the  exception   of 
Congress   Street   and  Northern   Avenue, 
peak   hour   volumes    on    South  Boston 
streets    in   2010   would  either   stay   the 
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same   or   decrease   with   the    Two -Lane 
Tunnel   Concept.      For  example,    volumes 
on  Dorchester  Avenue   would  generally 
be    lower   than   No-Build   Alternative 
volumes   south  of  West   Fourth   Street 
and  the   Fort  Point  Channel.      Both  A 
and  D    Streets   would  have    lower  peak 
hour  volumes   than  the  No-Build  with 
the   Two-Lane   Tunnel  Concept.      Peak 
hour  L  Street  traffic   would  be 
expected   to  De   about  the    same  as  with 
the  No -Build  Alternative. 


East   Boston   Peak  Hours. 


In 


East  Boston,   peak  hour  traffic  without 
the  project  will   increase  by   60   to    80 
percent  between   1982   and    2010   at   the 
Airport  Cross    Road   intersection   due   to 
future   Airport   development.      Traffic 
on  other  streets    in    East   Boston    is 
also  expected   to   grow   substantially. 
Peak  hour  traffic   volumes    at  Bell 
Circle    in    Revere   will    increase  by    20 
to    25   percent  between    1982    and   2010 
with   the    No-Build   Alternative. 

With    the    Two-Lane    Tunnel 
Concept,    due    to   the  presence  of   a 
Third   Harbor   Tunnel,    minor   decreases 
in   AM  and   EM  peak  hour   traftic    would 
occur    on   a   few  of    the   selected    local 
streets    in    East   Boston.      Porter    Street 
(which   would  be  expected    to  carry  high 
volumes    of   airport-related    traffic 
diverting   off    Route    1A  with   the 
No-Build   Alternative)    particularly 
benefits    frcm   the   presence  of   a    Third 
Harbor   Tunnel,    even  with   the   reduced 
capacity  of    a  two-lane   vs.    a   four-lane 
tunnel.      However,    traffic    through   Bell 
Circle   would  be    five  percent   greater 
than  with   the    No-Build   Alternative. 

Downtown   Boston  Peak  Hours. 
Substantial    increases    in   AM   and   PM 
peak  hour  traftic  will  occur  at 
several   downtown  intersections  without 
the  project  between    1982   and   2010, 
especially  at  some   intersections   along 
Atlantic   Avenue,      Between   1982  and 
2010,   peak  hour  traffic    is  expected  to 
increase  by    24  percent   in  the   AM  peak 
hour  and  by  44  percent  in  the  PM  peak 
hour. 

Generally,    in  downtown  Boston, 
overall  peak  hour  traffic  volumes  with 
the   Two -Lane   Tunnel  Concept  are 


expected   to   be    slightly   lower  when 
compared   to   the   No-Build   Alternative. 
As    indicated   in  Table    12,    the    Two -Lane 
Tunnel   Concept   would  generally   reduce 
downtown  Boston    local  street  traffic 
by  diverting  through   traffic  from 
local  streets   and  the   Surface    Artery 
back   to    the   Central    Artery   —  where 
congestion   is    less  than  that  found 
with  the  No-Build  Alternative. 

At   Leverett   Circle,   peak  hour 
traffic  volumes   in  the  Charles    River 
Dam  area  will   increase  with   the 
No-Build  Alternative,    causing   even 
longer  back-ups   in  peak   hours  than 
presently  occur.      Peak   hour  volumes 
and  congestion   at  Leverett    Circle 
would  be   reduced  with   the    Two-Lane 
Tunnel  Concept . 

3.1.3      V/C  Ratios    and   Levels   of   Service 

Volume /capacity    (v/c)    ratios, 
operating   speeds,    and    levels   of 
service    (LOS)    for  both   the    No-Build 
Alternative   and   the    Two-Lane   Tunnel 
Concept    during   the   AM   and   PM  peak 
hours    in    1982,    1990,    and   2010    are 
summarized   in   Table    13    for   the 
selected  major   highway    link,    ramp 
sections,    and    local    intersections. 

The  computed    levels   of   service 
during   the   AM  and   PM  peak    hours    for 
selected    regional   highway    links, 
ramps,    and   intersections   have   been 
tabulated   for   the   No-3uild   Alternative 
and   the    Two-Lane   Tunnel   Concept.      This 
was   done   to   offer   an   overview   of   total 
regional   highway  network   impacts    of 
the   Two-Lane   Tunnel   Concept,    which   are 
summarized   in   Table    14.      For   the 
purpose   of  this    study,    three  classes 
of    level    of   service    were   evaluated   as 
follows: 

1.  A-D :      Acceptable    operating 
conditions    in   densely  developed 
urban  conditions   such  as  those 
found  in  the  project  area. 

2.  E:      Unacceptable   highly 
congested  operating  conditions, 
as  traffic  volumes   are  equal 
to,   or  below,   capacity,   and 
speeds   are  slow  but  moving. 
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Table  13 

PEAK  HOUR  VOLUME  -  TO  -CAPACITY  RATIO  (V/C) 
OPERATING  SPEED  (SP)  AND  LEVEL  OF  SERVICE  (LOS) 


1982,  1990  AND  2010 


MAJOR  HIGHWAY  LINKS 


NORTHBOUND 


LIN.   S.E.   Expressway:  Btwn.  Columbia  On  -  and  Southampton  Off-Ramps 

L2N.   Frontage  Road:  Adjacent  to  Mass.  Ave.  Interchange 

L13N.  S.E.  Expressway:  Btwn.  Mass.  Ave.  On  -  and  Frontage  On-Ramps 

L14N.  S.E.  Expressway:  Btwn.  Frontage  On  -  and  Connector  C-T 

L16N.  Fort  Point  Channel  Tunnel:  Before  Merge  with  Central  Artery  Roadway 

L19N.  Third  Harbor  Tunnel 

L3N.   S.E.  Expressway:  Btwn.  E.  Berkeley  On  -  and  Mass.  Tpk.  Off -Ramps 

L4N.   Central  Artery:  Btwn.  South  St.  On  -  and  Northern  Ave.  Off-Ramps 

L5N.   Central  Artery:  Btwn.  Atlantic  On  -  and  Callahan  Off-Ramps 

L6N.   Central  Artery:  Btwn.  Sumner  On  -  and  Causeway  Off-Ramps 

L7N.   Central  Artery:  Btwn.  Storrow  On  -  and  Tobin  Off -Ramps 

L8N.   Mystic  Tobin  Bridge:  North  of  1-93  Ramps 

L9N.   1-93:  North  of  Tobin  Bridge  Ramps 

LION.  Callahan  Tunnel 

L25N.  Central  Artery  Tunnel:  Before  Atlantic  Ave.  On-Ramp 

L27N.  Central  Artery:  Btwn.  Sumner  On-  and  Storrow  Off -Ramps 

L28N.  Central  Artery:  Btwn.  Causeway  On-  and  Storrow  On-Ramps 

L29N.  Central  Artery  Tunnel:  Btwn.  Frontage  On-  and  Connector  CN-AT 

L30N.  Connector:   Mass.  Turnpike  to  Third  Harbor  Tunnel 

L31N.  Third  Harbor  Tunnel:   Btwn.  Connector  CN-AT  and  Congress  Off -Ramp 

L11N.  Route  1A:  Btwn.  Callahan  Toll  Plaza  and  Airport  Off-Ramp 

L12N.  Route  1A:  Btwn.  Airport  On  -  and  Neptune  Off-Ramps 
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Tobin  On  -  and  Storrow  Off-Ramps 


Central  Artery:  Btwn. 

Central  Artery:  Btwn, 

Central  Artery:  Btwn, 

Central  Artery:  Btwn. 

Central  Artery:  Btwn. 

Mystic  Tobin  Bridge:  North  of  1-93  Ramps 

1-93:  North  of  Tobin  Bridge  Ramps 

Sumner  Tunnel 

Central  Artery:  Btwn.  Storrow  On-  and  Callahan  Off -Ramps 

Fort  Point  Channel  Tunnel:  Btwn.  Mass.  Tpk.  Off  -  and  Albany  Off-Ramps 

Third  Harbor  Tunnel:  Btwn.  Congress  On-  and  Mass.  Tpk.  Off -Ramps 

Route  1A:  Btwn.  Airport  On-Ramp  and  Sumner  Toll  Plaza 

Route  1A:  Btwn.  Neptune  On  -  and  Airport  Off -Ramps 

Airport  Access  Rdwy:  Btwn.  Third  Harbor  On-Ramp  and  Parking  Garage 


0.62 

50 

B 

0.74 

30 

F 

0.71 

40 

D 

1.15 

30 

F 

0.78 

40 

D 

1.22 

30 

F 

0.73 

40 

D 

1.20 

30 

F 

0.80 

40 

D 

1.27 

30 

F 

0.62 

50 

A 

0.85 

30 

E 

0.64 

40 

D 

1.21 

25 

F 

0.70 

30 

F 

1.35 

20 

F 

0.67 

40 

D 

1.13 

25 

F 

0.73 

30 

F 

1.17 

25 

F 

0.73 

35 

D 

0.95 

20 

F 

0.60 

45 

B 

1.13 

20 

F 

0.63 

40 

C 

1.17 

20 

F 

0.72 

40 

C 

1.24 

20 

F 

0.74 

40 

C 

1.30 

20 

F 

0.74 

40 

C 

0.72 

20 

F 

0.78 

25 

F 

1.13 

20 

F 

0.85 

25 

F 

1.16 

20 

F 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.70 

45 

C 

1.06 

30 

F 

0.71 

45 

C 

1.13 

30 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.50 

45 

C 

0.71 

45 

C 

0.51 

45 

C 

0.77 

35 

D 

0.78 

35 

E 

0.75 

20 

F 

0.90 

25 

F 

1.10 

15 

F 

0.91 

20 

F 

1.12 

15 

F 

NA 

NA 

NA 

NA 

NA  . 

NA 

NA 

NA 

NA 

NA 

0.43 

3b 

E 

0.60 

40 

D 

0.45 

35 

E 

0.68 

30 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.42 

40 

C 

0.67 

40 

C 

0.49 

40 

C 

0.92 

35 

D 

NA 

NA 

NA 

NA 

NA 

NA 

0.47 

40 

C 

0.43 

40 

C 

0.50 

40 

C 

0.50 

40 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.51 

40 

C 

0.b4 

40 

c 

0.53 

40 

c 

0.51 

40 

C 

0.83 

30 

E 

0.65 

25 

F 

0.92 

25 

F 

1.02 

20 

F 

0.97 

20 

F 

1.05 

20 

F 

NA 

NA 

NA 

NA 

1.08 

30 

F 

0.64 

2b 

F 

1.05 

25 

F 

0.94 

25 

F 

1.14 

20 

F 

0.98 

25 

F 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.89 

3b 

D 

0.77 

35 

D 

0.90 

30 

E 

0.79 

3b 

D 

0.96 

30 

F 

0.62 

25 

F 

0.95 

25 

F 

0.91 

25 

F 

1.03 

20 

F 

0.94 

25 

F 

NA 

NA 

NA 

NA 

0.96 

30 

E 

0.51 

25 

F 

0.96 

25 

E 

0.77 

25 

F 

1.14 

20 

F 

0.77 

25 

F 

NA 

NA 

NA 

NA 

1.20 

20 

F 

0.81 

25 

F 

0.88 

25 

F 

0.74 

25 

F 

1.14 

20 

F 

0.75 

30 

F 

0.64 

30 

F 

O.bb 

30 

F 

0.94 

30 

F 

0.51 

30 

F 

1.13 

10 

F 

0.81 

30 

F 

0.84 

40 

D 

0.56 

45 

C 

0.93 

35 

E 

0.62 

45 

C 

0.61 

4b 

B 

0.38 

50 

A 

0.66 

40 

C 

0.41 

45 

B 

0.73 

15 

F 

0.40 

50 

B 

0.64 

35 

E 

0.53 

50 

B 

0.74 

30 

F 

0.55 

50 

B 

0.53 

30 

F 

0.42 

45 

B 

0.66 

30 

F 

0.42 

45 

B 

1.17 

20 

F 

0.98 

20 

F 

1.28 

20 

F 

1.04 

20 

F 

1.37 

20 

F 

1.21 

20 

F 

1.13 

20 

F 

0.79 

35 

C 

1.28 

20 

F 

0.92 

30 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.63 

40 

C 

0.b6 

40 

C 

0.73 

40 

C 

0.61 

40 

L 

NA 

NA 

'  NA 

NA 

NA 

NA 

0.17 

40 

C 

0.41 

40 

C 

0.21 

40 

C 

0.42 

40 

C 
C 
C 
C 

r 

NA 

NA 

NA 

NA 

NA 

NA 

0.18 

40 

C 

0.38 

40 

C 

0.22 

40 

C 

0.45 

40 

0.27 

5 

F 

0.34 

b 

F 

0.30 

5 

F 

0.31 

5 

F 

0.31 

5 

F 

0.36 

5 

F 

0.26 

40 

c 

0.27 

40 

C 

0.27 

40 

C 

0.31 

40 

0.31 

45 

A 

0.28 

4b 

A 

0.26 

45 

A 

0.18 

45 

A 

0.26 

45 

A 

0.20 

45 

A 

0.27 

40 

c 

0.20 

40 

C 

0.30 

40 

c 

0.23 

40 

40 

NA 

NA 

NA 

NA 

NA 

NA 

0.32 

40 

c 

0.34 

40 

C 

0.64 

40 

c 

0.  40 

NA  =  Not  ADDlicablo  for 


1 


Table  13  (cont.  ) 

PEAK  HOUR  VOLUME  -  TO  -  CAPACITY  RATIO  (V/C) 
OPERATING  SPEED  (SP)  AND  LEVEL  OF  SERVICE  (LOS) 
1982,  1990  AND  2010 


UOR  HIGHWAY  RAMPS 


NORTHBOUND 


Columbia  Rd.  Off;  from  S.E.  Expressway 

Mass.  Avenue  On;  to  S.E.  Expressway 

Ramp:  Frontage  Rd.  to  Fort  Point  Channel  Tunnel 

Mass.  Tpk.  On;  to  Central  Artery 

Atlantic  Ave.  Off;  from  Central  Artery 

Atlantic  Ave.  On;  to  Central  Artery 

Callahan  Tunnel  Off;  from  Central  Artery 

Sumner  Tunnel  On;  to  Central  Artery 

Storrow  Drive  Off;  from  Central  Artery 

Storrow  Drive  On;  to  Central  Artery 

Callahan  Tunnel/Cross  St.  Off;  from  Central  Artery 

Causeway  St.  On;  to  Central  Artery 

Connector:  Central  Artery  to  Mass.  Tpk. /Kneeland  St. 

W.  Fourth  St.  On;  to  Third  Harbor  Tunnel 

Mass.  Turnpike  On;  to  Fort  Point  Channel  Tunnel 

Connector:  Central  Artery  to  Third  Harbor  Tunnel 

Ramp:  Third  Harbor  Tunnel  to  Congress  St./S.  Boston  Access  Rd 

Congress  St.  Off;  from  Third  Harbor  Tunnel 

Congress  St.  On;  to  Third  Harbor  Tunnel 

South  Boston  Access  Road 

Ramp:  South  Boston  Access  Road  to  Summer  St. 

Ramp:  South  Boston  Access  Road  to  Northern  Ave. 

Airport  Off;  from  Route  1A 

Airport  On;  to  Route  1A 

Ramp:  Third  Harbor  Tunnel  to  Airport 

Ramp:  Third  Harbor  Tunnel  to  Bird  Island  Flats 


EXISTING 

NO-BUILD 

ALTERNATIVE 

TWO- 

•LANE  TUNNEL 

1982 

1990 

2010 

1990 

2010 

AM 

PM 

AM 

PM 

AM 

PM 

AM 

PM 

AM 

PM 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

V/C 

SP  LOS 

V/C 

SP 

LOS 

V/C 

SP 

LOS 

0.  34 

35 

C 

0.17 

35 

C 

0.38 

35 

C 

0.20 

35 

C 

0.46 

35 

C 

0.22 

35 

C 

0.38 

35 

C 

0.10 

35 

C 

0.46 

35 

C 

0.10 

35 

C 

0.  30 

30 

F 

0.13 

40 

B 

0.99 

30 

F 

0.46 

30 

F 

1.31 

30 

F 

0.46 

30 

F 

0.89 

30 

F 

0.55 

35 

E 

1.34 

30 

F 

0.58 

30 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.23 

30 

C 

0.54 

30 

C 

0.23 

30 

C 

0.64 

30 

C 

1.08 

20 

F 

0.51 

30 

C 

1.17 

20 

F 

0.51 

30 

C 

1.56 

10 

F 

0.51 

30 

C 

NA 

NA 

NA 

NA 

1.58 

15 

F 

1.03 

20 

F 

>2.00 

10 

F 

1.4.0 

15 

F 

>2.00 

5 

F 

1.40 

15 

F 

NA 

NA 

NA 

NA 

0.16 

25 

F 

0.53 

15 

F 

0.61 

25 

F 

0.66 

15 

F 

0.61 

20 

F 

0.76 

15 

F 

0.87 

25 

F 

1.45 

10 

F 

0.95 

20 

F 

1.45 

10 

F 

0.86 

25 

F 

0.47 

20 

F 

0.81 

25 

E 

0.90 

20 

F 

0.86 

20 

F 

0.99 

15 

F 

NA 

NA 

NA 

NA 

0.91 

30 

E 

0.87 

30 

E 

1.00 

15 

F 

0.98 

15 

F 

1.37 

10 

F 

0.98 

15 

F 

0.70 

30 

E 

0.60 

15 

F 

1.21 

10 

F 

0.71 

15 

F 

0.62 

35 

C 

0.37 

40 

C 

0.59 

35 

C 

0.55 

40 

C 

0.80 

25 

E 

0.56 

40 

C 

1.17 

20 

F 

1.47 

15 

F 

1.84 

10 

F 

1.72 

10 

F 

0.78 

30 

E 

1.37 

10 

F 

0.78 

30 

E 

1.54 

10 

F 

0.91 

30 

E 

1.58 

10 

F 

0.42 

30 

C 

0.81 

25 

E 

0.62 

30 

C 

0.81 

25 

E 

NA 

NA 

NA 

NA 

NA 

NA 

1.84 

5 

F 

1.77 

5 

F 

>2.00 

5 

F 

1.94 

5 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.36 

30 

C 

0.75 

20 

E 

0.54 

30 

C 

0.75 

20 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.81 

25 

E 

0.62 

40 

C 

0.84 

25 

E 

0.67 

40 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.34 

25 

F 

0.58 

25 

F 

0.44 

25 

F 

0.60 

25 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.20 

50 

A 

0.15 

45 

B 

0.28 

50 

A 

0.15 

40 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.47 

45 

B 

0.29 

50 

A 

0.47 

45 

B 

0.37 

45 

B 

NA 

NA 

NA 

NA 

NA 

NA 

0.62 

35 

C 

0.15 

50 

A 

0.67 

35 

C 

0.17 

50 

A 

NA 

NA 

NA 

NA 

NA 

NA 

0.99 

25 

E 

0.17 

30 

C 

1.03 

20 

F 

0.17 

30 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.05 

30 

C 

0.05 

30 

C 

0.07 

30 

C 

0.09 

20 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.42 

40 

B 

0.17 

50 

A 

0.48 

40 

B 

0.20 

50 

A 

NA 

NA 

NA 

NA 

NA 

NA 

0.17 

30 

C 

0.06 

30 

C 

0.19 

30 

C 

0.08 

30 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.25 

30 

C 

0.11 

30 

C 

0.  30 

30 

C 

0.13 

30 

c 

0.87 

30 

E 

0.79 

30 

E 

1.07 

25 

F 

1.14 

25 

F 

1.33 

20 

F 

1.30 

20 

F 

0.71 

30 

C 

0.78 

25 

E 

0.88 

25 

E 

0.85 

25 

E 

0.17 

40 

B 

0.57 

40 

B 

0.28 

40 

B 

0.59 

35 

C 

0.36 

40 

B 

0.76 

30 

D 

0.29 

40 

B 

0.59 

35 

C 

0.36 

40 

B 

0.76 

25 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.62 

30 

C 

0.72 

25 

D 

0.77 

25 

E 

0.98 

25 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.05 

35 

C 

0.07 

35 

C 

0.05 

35 

C 

0.12 

35 

C 

VJOR  HIGHWAY  RAMPS 


SOUTHBOUND 


Columbia  Rd.  On;  to  S.E.  Expressway 

Mass.  Ave.  Off;  from  S.E.  Expressway 

Albany  St.  On;  to  S.E.  Expressway 

Ramp:  Fort  Point  Channel  Tunnel  to  S.E.  Expressway 

Ramp:  Fort  Point  Channel  Tunnel  to  Albany  St. 

Ramp:  Fort  Point  Channel  Tunnel  to  Mass.  Tpk. 

Mass.  Tpk. /Albany  St.  Off;  from  Central  Artery 

Ramp:  Mass.  Tpk. /Kneeland  St.  to  Central  Artery 

Dewey  Sq.  Off;  from  Central  Artery 

High  St.  Off;  from  Central  Artery 

Purchase  St.  On;  to  Central  Artery 

Ramp:  Central  Artery  to  Purchase  St. 

Haymarket  On;  to  Central  Artery 

Callahan  Tunnel  Off;  from  Central  Artery 

Storrow  Drive  On;  to  Central  Artery 

Storrow  Drive  Off ;  from  Central  Artery 

Haymarket/Sumner  Tunnel  On;  to  Central  Artery 

Storrow  Drive/Causeway  St.  Off;  from  Central  Artery 

Congress  St.  Off;  from  Third  Harbor  Tunnel 

Congress  St.  On;  to  Third  Harbor  Tunnel 

Summer  St. /Northern  Ave.  on;  To  Third  Harbor  Tunnel 

Airport  Off;  from  Route  1A 

Airport  On;  to  Route  1A 

Ramp:  Airport  to  Third  Harbor  Tunnel 

Ramp:  Bird  Island  Flats  to  Third  Harbor  Tunnel 
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0.27 

35 

C 

1.28 

25 

F 

0.27 

35 

C 

1.33 

25 

F 

0.32 

35 

C 

1.38 

20 

F 

0.10 

40 

C 

0.55 

25 

F 

0.13 

40 

C 

0.57 

25 

F 

0.23 

40 

B 

0.16 

45 

A 

0.23 

40 

B 

0.20 

40 

B 

0.27 

40 

B 

0.23 

40 

B 

0.05 

50 

A 

0.14 

50 

A 

0.05 

50 

A 

0.18 

50 

A 

0.40 

30 

C 

1.25 

20 

F 

0.33 

30 

C 

1.51 

20 

F 

0.33 

30 

C 

1.51 

20 

F 

0.46 

30 

C 

1.31 

20 

F 

0.46 

30 

C 

1.31 

20 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.20 

35 

C 

0.64 

30 

D 

0.23 

35 

C 

0.64 

30 

D 

NA 

NA 

NA 

NA 

NA 

NA 

0.15 

30 

C 

0.21 

30 

C 

0.21 

30 

C 

0.25 

30 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.26 

40 

C 

0.40 

40 

C 

0.27 

40 

C 

0.59 

40 

C 

0.85 

25 

E 

0.88 

25 

E 

0.85 

25 

E 

0.95 

20 

B 

1.02 

15 

F 

1.13 

15 

F 

0.55 

35 

C 

0.59 

35 

C 

0.64 

35 

C 

0.59 

35 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.84 

25 

E 

1.54 

10 

F 

0.87 

20 

F 

1.57 

10 

F 

0.50 

30 

C 

0.32 

30 

C 

0.49 

30 

C 

0.34 

30 

C 

0.56 

30 

C 

0.34 

30 

C 

0.49 

30 

C 

0.39 

30 

C 

0.50 

30 

C 

0.39 

30 

C 

0.87 

20 

E 

0.36 

30 

C 

0.74 

20 

E 

0.36 

30 

C 

0.89 

20 

E 

0.36 

30 

C 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.59 

20 

E 

1.32 

10 

F 

0.66 

20 

E 

1.39 

10 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.92 

20 

E 

0.47 

30 

C 

0.97 

15 

F 

0.47 

30 

C 

1.01 

15 

F 

1.20 

15 

F 

1.13 

15 

F 

1.12 

15 

F 

1.32 

10 

F 

1.12 

15 

F 

NA 

NA 

NA 

NA 

0.41 

15 

F 

0.57 

15 

F 

0.49 

15 

F 

0.46 

15 

F 

0.62 

15 

F 

0.48 

15 

F 

0.57 

30 

C 

0.66 

30 

C 

0.84 

20 

E 

0.78 

30 

C 

0.98 

20 

F 

0.57 

30 

C 

1.34 

20 

F 

0.75 

25 

E 

1.39 

20 

F 

0.77 

25 

E 

1.39 

20 

F 

1.07 

20 

F 

1.39 

20 

F 

1.39 

20 

F 

1.12 

20 

F 

1.22 

20 

F 

1.06 

20 

F 

1.25 

20 

F 

1.39 

20 

F 

1.29 

20 

F 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.94 

5 

F 

1.69 

5 

F 

1.94 

5 

F 

1.72 

5 

F 

NA 

NA 

NA 

NA 

NA 

NA 

1.68 

20 

F 

1.09 

20 

F 

>2.00 

15 

F 

1.09 

20 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.05 

25 

D 

0.13 

25 

D 

0.07 

25 

D 

0.21 

25 

D 

NA 

NA 

NA 

NA 

NA 

NA 

0.14 

30 

C 

0.51 

30 

C 

0.15 

30 

C 

0.51 

30 

C 

NA 

NA 

NA 

NA 

NA 

NA 

0.15 

30 

C 

0.27 

30 

C 

0.17 

30 

C 

0.31 

30 

C 

0.47 

35 

B 

0.33 

40 

A 

0.54 

30 

C 

0.42 

35 

B 

0.63 

30 

C 

0.53 

30 

C 

0.54 

30 

C 

0.42 

30 

C 

0.59 

30 

C 

0.53 

30 

C 

0.34 

30 

C 

0.55 

25 

F 

0.69 

30 

C 

0.91 

20 

F 

0.87 

25 

E 

1.17 

15 

F 

0.51 

30 

C 

0.67 

30 

C 

0.53 

30 

C 

0.79 

25 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.37 

30 

C 

0.60 

30 

C 

0.45 

30 

C 

0.84 

25 

E 

NA 

NA 

NA 

NA 

NA 

NA 

0.05 

30 

C 

0.07 

30 

c 

0.05 

30 

C 

0.10 

30 

C 

NA  =  Not  Applicable  lor 
this  Alternative 


INTERSECTIONS 


South    Boston 


1.  Columbia   Circle 

2.  Andrew   Square* 

3.  Columbia    Rd./Day   Blvd./L   St. 

4.  L   St. /East   First   St. /Summer    St.* 

5.  Dorchester   Ave./W.    5th   St. /A   St.* 

6.  Dorchester   Ave./W.    4th   St.* 

7.  Dorchester   Ave./W.    Broadway* 

8.  Summer    St. /Dorchester  Ave.* 

9.  Summer    St./Melcher   St.* 

10.  Summer    St./D   St.* 

11.  Congress   St  ./Dorchester   Ave. 

12.  Congress    St. /A   St. 

13.  Northern  Ave. /Sleeper  St. 

14.  Herald  St. /Broadway/Frontage  Rd. /Albany  St.* 

15.  Berkeley  St./W.  Fourth  St. /Frontage  Rd. /Albany  St.* 

61.  Congress  St. /Third  Harbor  Tunnel  Ramps  (Assumed  *) 

62.  Northern  Ave. /Third  Harbor  Tunnel  Ramps  Ext.  (Assumed  *) 

63.  Northern  Ave. /Third  Harbor  Tunnel  Ramps  at  General  Ship  (Assumed*) 

64.  Summer  St. /Third  Harbor  Tunnel  Ramps  (Assumed*) 

East    Boston   and   Revere 


16.  Sumner    St. /Meridian   St. /Chelsea   St.* 

17.  Sumner   St. /Bremen   St. 

18.  Maverick    St  ./Meridian  St. /Chelsea    St. 

19.  Maverick   St. /Bremen   St. 

20.  Maverick   St. /Jeffries  St. /Airport  Access   Rd. 

21.  Porter   St. /Chelsea   St./Visconti    Rd.* 

22.  Porter    St. /Bremen  St. 

23.  Porter   St. /Orleans   St. 

24.  Porter   St. /Cottage   St. 

25.  Central   Square    (Meridian   St. /Saratoga   St.)* 

26.  Porter   St. /London  St. 

27.  Bennington  St./Prescott   St. 

28.  Chelsea   St. /East   Eagle   St. 

29.  Bennington   St. /Neptune   Rd. 

30.  McClellan  Of f -Ramp/Neptune    Rd. 

31.  Condor   St. /Meridian   St.* 

32.  Airport   Crossover    Roads* 

33.  Bell   Circle    (Revere)* 

Downtown  Boston   and   Charlestown 

34.  Kneeland   St. /Surface   Artery/S.B.    On-Ramp* 

35.  Dewey   Sq.* 

36.  Atlantic   Ave. /Congress   St.* 

37.  Atlantic   Ave. /Northern  Ave.* 

38.  Atlantic   Ave. /Surface   Artery/High   St.* 

39.  Purchase   St. /Congress   St.* 

40.  North   St./Blackstone   St./S.B.    Off-Ramp    (Assumed      *) 

41.  Cross    St. /Hanover   St. /Salem   St.    (Assumed      *) 

42.  Leverett   Circle* 

45.  Congress   St. /North   St.* 

46.  City  Square    (Charlestown)* 

47.  Causeway    St. /North  Washington   St ./Commercial    St.* 

48.  Causeway   St. /Lomasney   Way/Merrimac    St./Staniford   St.     (Assumed    *) 

49.  New  Chardon  St./Merrimac   St.* 

50.  New  Chardon  St. /North  Washington  St.* 

51.  Sudbury   St. /Congress   St./Merrimac   St.* 
5  2.  Surface   Artery/Hanover   St. 

53.  Commercial   St. /Hanover   St. 

54.  State   St. /Atlantic  Ave.* 

55.  State   St. /Surf ace   Artery* 

56.  Sudbury   St./Blackstone   St./S.B.    On-Ramp* 

57.  Causeway   St./S.B.    Off-Ramp    (Assumed      *) 

58.  North  Washington  St.     (S.B.    Roadway)/S.B.    Off-Ramp   Ext.    (Assumed      *) 

59.  North  Washington   St.    (S.B.    Roadway)/N.B.    On-Ramp   Ext.    (Assumed      *) 

60.  Causeway    St./N.B.    On-Ramp    (Assumed      *) 
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Table  13   (cont. ) 

PEAK  HOUR  VOLUME  -TO  -CAPACITY  RATIO  (V/C) 
AND  LEVEL  OF  SERVICE  (LOS) 
1982.  1990  AND  2010 


1982 

AM 

PM 

V/C 

LOS         V/C       LOS 

NO-BUILD    ALTERNATIVE 


1990 

2010 

AM                           pM 

AM                          PM 

V/C       LOS          V/C       LOS 

V/C      LOS         V/C       LOS 

TWO-LANE   TUNNEL 


1990 


0.85 

D 

0.52 

A 

0.95 

E 

0.65 

B 

0.95 

E 

0.76 

C 

0.95 

E 

0.72 

C 

0.92 

E 

0.78 

C 

1.02 

F 

0.84 

D 

1.63 

F 

1.53 

F 

1.65 

F 

1.63 

F 

1.49 

F 

1.42 

F 

1.59 

F 

1.52 

F 

0.25 

C 

1.05 

F 

>2.00 

F 

1.27 

F 

>2.00 

F 

1.39 

F 

0.62 

D 

1.16 

F 

0.62 

D 

1.22 

F 

0.86 

D 

0.76 

C 

0.92 

E 

0.86 

D 

0.93 

E 

0.90 

D 

0.90 

E 

0.86 

D 

0.96 

E 

0.91 

E 

0.53 

A 

0.65 

B 

0.55 

A 

0.69 

B 

0.56 

A 

0.81 

D 

0.60 

B 

0.67 

B 

0.63 

B 

0.71 

C 

0.58 

A 

0.50 

A 

0.50 

A 

0.52 

A 

0.52 

A 

0.58 

A 

0.57 

A 

0.56 

A 

0.59 

A 

0.63 

B 

0.87 

D 

1.07 

F 

0.92 

E 

0.86 

D 

0.96 

E 

0.95 

E 

0.82 

D 

1.03 

E 

0.98 

E 

1.06 

F 

0.78 

C 

0.76 

C 

0.99 

E 

1.46 

F 

0.99 

E 

1.44 

F 

1.00 

E 

1.32 

F 

1.05 

F 

1.33 

F 

0.44 

A 

0.48 

A 

0.53 

A 

0.69 

B 

0.53 

A 

0.67 

B 

0.62 

B 

0.69 

B 

0.62 

B 

0.72 

C 

0.73 

C 

0.69 

B 

0.78 

C 

0.75 

C 

0.60 

C 

0.76 

C 

0.70 

B 

0.72 

C 

0.72 

C 

0.75 

C 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

0.88 

E 

1.25 

F 

1.47 

F 

>2.00 

F 

1.47 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

1.30 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

1.91 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

0.84 

D 

0.80 

C 

1.07 

F 

0.90 

E 

1.13 

F 

0.94 

E 

0.91 

E 

0.91 

E 

0.98 

E 

1.00 

E 

1.03 

F 

0.76 

C 

1.07 

F 

0.77 

C 

1.11 

F 

0.80 

C 

1.22 

F 

1.02 

F 

1.23 

F 

1.02 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.62 

B 

0.43 

A 

0.84 

D 

0.48 

A 

NA 

NA 

NA 

NA 

NA 

NA 

0.44 

A 

0.47 

A 

0.44 

A 

0.51 

A 

NA 

NA 

NA 

NA 

NA 

NA 

0.60 

A 

0.52 

A 

0.69 

B 

0.59 

A 

NA 

NA 

NA 

NA 

NA 

NA 

0.52 

A 

0.43 

A 

0.54 

A 

0.45 

A 

0.26 

A 

0.34 

A 

0.44 

A 

0.46 

A 

0.44 

A 

0.46 

A 

0.34 

A 

0.44 

A 

0.34 

A 

0.44 

A 

0.08 

B 

0.12 

B 

0.22 

B 

0.12 

B 

0.14 

B 

0.12 

B 

0.15 

A 

0.12 

B 

0.16 

A 

0.12 

B 

0.52 

C 

0.44 

B 

0.52 

C 

0.63 

D 

0.51 

C 

0.69 

D 

0.50 

B 

0.63 

D 

0.51 

B 

0.69 

D 

0.21 

A 

0.15 

A 

0.20 

A 

0.17 

B 

0.20 

A 

0.17 

B 

0.21 

A 

0.16 

B 

0.21 

A 

0.16 

B 

0.26 

A 

0.15 

A 

0.26 

A 

0.14 

A 

0.26 

A 

0.14 

A 

0.26 

A 

0.14 

A 

0.27 

A 

0.15 

A 

0.83 

D 

0.65 

B 

0.93 

E 

0.88 

D 

1.27 

F 

1.01 

F 

0.91 

E 

0.69 

B 

1.00 

F 

0.79 

C 

0.52 

D 

0.75 

E 

0.94 

E 

0.73 

E 

1.0S 

F 

1.04 

F 

0.67 

E 

0.59 

E 

1.02 

F 

0.80 

E 

0.11 

A 

0.22 

C 

0.27 

D 

0.20 

D 

0.27 

D 

0.28 

D 

0.16 

B 

0.18 

C 

0.19 

C 

0.23 

C 

0.34 

A 

0.32 

A 

0.49 

A 

0.52 

A 

0.64 

B 

0.62 

B 

0.43 

A 

0.46 

A 

0.57 

A 

0.54 

A 

0.42 

A 

0.36 

A 

0.46 

A 

0.44 

A 

0.57 

A 

0.54 

A 

0.46 

A 

0.40 

A 

0.53 

A 

0.40 

A 

1.05 

F 

0.37 

C 

1.22 

F 

0.60 

D 

1.30 

F 

0.99 

E 

0.86 

E 

0.45 

D 

1.14 

F 

0.63 

E 

0.23 

D 

0.14 

D 

NO    DATA 

AVAILABLE 

NO    DATA 

AVAILABLE 

0.18 

C 

0.26 

C 

0.22 

D 

0.12 

A 

0.28 

D 

0.14 

A 

0.22 

C 

0.24 

C 

0.22 

C 

0.30 

D 

0.68 

B 

0.62 

B 

NO   DATA 

AVAILABLE 

NO    DATA 

AVAILABLE 

0.55 

C 

1.27 

F 

0.38 

C 

1.04 

F 

0.56 

D 

0.96 

F 

0.58 

D 

0.98 

E 

0.74 

E 

1.25 

F 

0.50 

A 

0.63 

B 

0.60 

A 

0.71 

C 

0.69 

B 

0.78 

C 

0.53 

A 

0.67 

B 

0.62 

B 

0.73 

C 

0.64 

B 

0.95 

E 

0.77 

C 

0.81 

D 

0.94 

E 

0.99 

E 

0.62 

B 

0.66 

B 

0.75 

c 

0.83 

D 

1.15 

F 

0.89 

D 

1.33 

F 

1.20 

F 

1.37 

F 

1.24 

F 

1.40 

F 

1.26 

F 

1.05 

F 

1.41 

F 

0.69 

B 

0.86 

D 

1.04 

F 

0.71 

C 

0.97 

F 

0.90 

E 

0.73 

C 

0.92 

E 

0.63 

C 

0.95 

E 

0.57 

F 

0.73 

F 

>2.00 

F 

1.34 

F 

1.73 

F 

1.77 

F 

1.49 

F 

1.32 

F 

1.48 

F 

1.35 

F 

0.94 

E 

0.84 

D 

1.54 

F 

1.24 

F 

1.36 

F 

1.33 

F 

1.28 

F 

1.16 

F 

1.27 

F 

1.23 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

1.25 

F 

1.30 

F 

1.13 

F 

1.31 

F 

0.89 

D 

0.80 

C 

1.42 

F 

0.93 

F 

1.42 

F 

0.81 

F 

0.77 

C 

0.67 

B 

0.64 

c 

0.75 

c 

0.65 

B 

0.82 

D 

0.64 

B 

0.72 

C 

0.68 

B 

0.77 

D 

0.79 

C 

1.05 

F 

0.86 

D 

1.13 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

0.80 

D 

0.60 

B 

0.98 

E 

0.61 

B 

1.89 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

0.62 

B 

0.48 

A 

0.79 

c 

0.54 

A 

0.96 

E 

0.75 

C 

1.09 

F 

0.92 

E 

0.99 

F 

0.80 

E 

1.06 

F 

0.92 

E 

0.94 

F 

1.02 

F 

0.54 

A 

0.71 

C 

0.68 

B 

0.85 

D 

0.89 

D 

0.70 

D 

0.92 

E 

0.61 

B 

1.27 

F 

0.65 

B 

0.81 

D 

1.20 

F 

1.08 

F 

1.26 

F 

1.06 

F 

1.28 

F 

1.14 

F 

1.18 

F 

1.14 

F 

1.25 

F 

0.77 

C 

1.00 

E 

1.12 

F 

1.37 

F 

1.01 

F 

1.43 

F 

0.84 

D 

0.78 

C 

0.72 

D 

1.23 

F 

>2.00 

F 

>2.00 

F 

0.81 

D 

0.91 

E 

0.76 

D 

0.85 

E 

0.99 

E 

0.81 

D 

1.09 

F 

0.76 

D 

0.65 

B 

0.44 

A 

0.65 

B 

0.44 

A 

0.65 

B 

0.63 

B 

0.58 

A 

0.39 

A 

0.81 

D 

0.41 

A 

0.82 

D 

0.58 

F 

0.88 

D 

0.69 

F 

0.82 

D 

0.71 

F 

1.74 

F 

1.82 

F 

1.55 

F 

1.88 

F 

0.29 

A 

0.54 

F 

0.52 

A 

0.57 

F 

0.49 

A 

0.60 

F 

0.62 

B 

0.94 

E 

0.84 

D 

0.93 

E 

NA 

NA 

NA 

NA 

NA 

NA 

>2.00 

F 

>2.00 

F 

>2.00 

F 

>2.00 

F 

0.63 

E 

0.53 

E 

0.93 

E 

0.20 

C 

0.51 

E 

0.40 

C 

0.22 

C 

0.09 

A 

0.14 

C 

0.21 

D 

0.39 

A 

0.47 

A 

0.74 

C 

0.71 

c 

0.65 

C 

0.68 

C 

0.47 

A 

0.48 

A 

0.44 

A 

0.53 

A 

0.51 

A 

0.67 

B 

0.99 

E 

0.85 

D 

0.71 

E 

0.91 

E 

0.61 

B 

0.39 

A 

0.57 

B 

0.44 

A 

0.75 

C 

0.26 

F 

0.85 

D 

0.40 

F 

0.85 

D 

0.45 

F 

1.29 

F 

1.29 

F 

1.20 

F 

1.28 

F 

NA 

NA 

NA 

NA 

NA 

NA 

0.88 

D 

0.81 

D 

1.10 

F 

0.80 

D 

NA 

NA 

NA 

NA 

NA 

NA 

0.81 

D 

0.68 

B 

0.73 

D 

0.65 

B 

NA 

NA 

NA 

NA 

NA 

NA 

0.81 

D 

0.79 

C 

0.76 

D 

0.89 

O 

NA 

NA 

NA 

NA 

NA 

NA 

0.53 

A 

0.92 

E 

0.68 

B 

1.17 

F 

NA  =  Not  Applicable  for 
this  Alternative. 

*    =  Signalized  Intersections 


NOTE:  V/C  ratios  and  levels  of  service  at 
unsignallzed  intersections  indicate 
minor  street  operating  conditions. 


Table  14 

LEVEL 

OF  SERVICE  TOTALS 

REGIONAL  HIGHWAY  NETWORKl 

AM  PEAK 

1982 

1990 

1990 

Level  of 

NO 

i 

Iwo-Lane 

Tunnel 

Service 

EXISTING 

BUILD 

Exist 

.  Rdwys. 

Proj  . 

Rdwys. 

A-D 

24 

(44) 

23      (42) 

28 

(72) 

35 

(72) 

E 

9 

(17) 

3      (15) 

2 

(5) 

6 

(12) 

F 
TOTAL 

21 

54 

(39) 
(100) 

1982 

23      (43) 
54     (100) 

PM  PEAK 

1990 

9 
39 

(23) 
(100) 

1990 

8 

49 

(16) 
(100) 

Level  of 

NO 

Two-Lane 

Tunnel 

Service 

EXISTING 

BUILD 

Exist 

.  Rdwys. 

Proj  . 

Rdwys. 

A-D 

22 

(41) 

21      (39) 

23 

(59) 

38 

(78) 

E 

4 

(7) 

2       (4) 

3 

(8) 

1 

(2) 

F 

28 

(52) 

31      (57) 

13 

(33) 

10 

(20) 

TOTAL 

54 

(100) 
1982 

54     (100) 
M   PEAK 
2010 

39 

(100) 
2010 

49 

(100) 

Level  of 

NO 

Two-Lane 

Tunnel 

Service 

EXISTING 

BUILD 

Exist 

.  Rdwys. 

Proj  . 

Rdwys. 

A-D 

24 

(44) 

19      (35) 

25 

(64) 

31 

(63) 

E 

9 

(17) 

6      (11) 

3 

(8) 

6 

(12) 

F 

TOTAL 

21 

54 

(39) 
(100) 

1982 

29      (54) 
54     (100) 

PM  PEAK 

2010 

11 
39 

(28) 
(100) 

2010 

12 
49 

(25) 
(100) 

Level  of 

NO 

Two-Lane 

Tunnel 

Service 

EXISTING 

BUILD 

Exist 

.  Rdwys. 

Proj  . 

Rdwys. 

A-D 

22 

(41) 

19 

(35) 

20 

(52) 

30 

(61) 

E 

4 

(7) 

3 

(6) 

5 

(13) 

7 

(14) 

F 

28 

(52) 

32 

(59) 

14 

(35) 

12 

(25) 

TOTAL 

54 

(100) 

54 

(100) 

39 

(100) 

49 

(100) 

1  Number  and  percentage  (in  parenthesis)  of  selected  roadway  link  and 
ramp  sections  which  fall  into  the  Level  of  Service  category(s)  indicated, 
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F:      Intolerable,    forced-flow 
conditions,    as   traffic 
operations   break    down  causing 
stop-and-go   traffic;    demand 
volume  exceeds   capacity. 


Tunnel   Concept   would   improve   year    2010 
traffic   operations    —   i.e.,    LOS   and 
v/c's    —  on    both   1-93    and   the 
Mystic-Tobin   Bridge    during  the   AM   and 
PM  peak   hours. 


The  degree   to  which   the 
Two-Lane   Tunnel  Concept  would  minimize 
overall  network  LCB    E  to   F  operations 
and  achieve   LOS   A-D  operating 
conditions   is  a  key  traffic   measure  of 
effectiveness. 

Major   Highway   Links   V/C's   and   LOS 

Table   15    summarizes   the   level 
of  service   computations   for  individual 
highway   links   and  ramps   contained   in 
Table   13    to  permit  a  more  simplified 
analysis  of   the  critical   regional 
highway   links  affected  by  the   Two -Lane 
Tunnel  Concept. 

As    summarized    in    Table    15, 
without   the  proposed  project,    2010   AM 
and   PM  peak  hour    levels  of   service   and 
v/c's  will    remain    the    same   or   degrade 
further    on   the   selected   highway    links, 
as   traffic    increases.      The    one 
exception  will  be   the  Mystic-Tobin 
Bridge .       Its    PM  peak    hour    level   of 
service   will    improve   from   LOS    F   to    E 
due    to   the  MD FW' s   Central   Artery    North 
Area  Project.      With   the   No-Build 
Alternative,    both   the   Callahan   and 
Sumner  Tunnels  will  operate  at   LOS    F 
during    the    AM  and   PM  peak  hours . 

Generally,    while    the    Two-Lane 
Tunnel    Concept    does    not   reduce    the 
peak  hour   levels  of  service   on  most 
major  routes,    the   duration  of   the 
congestion   would  be  expected   to   be 
reduced   substantially  compared   to   the 
No-Build  Alternative. 

The    Two -Lane   Tunnel   Concept 
would   improve  traffic  operations   in 
the  Callahan  Tunnel  to   LOS   C  during 
the  morning  peak  hour  and  the   Sumner 
Tunnel   to   LOS   E  during  the   PM  peak 
hour.      Otherwise,    LOS   F  would  prevail 
in  both  existing  tunnels   during  the 
peak  hours . 

Compared   to  the  No -Build 
Alternative    (except  for   1-93   in  the 
morning  peak  hour) ,    the   Two -Lane 


On   the   Central   Artery /Southeast 
Expressway,    in   both   the    2010   AM  and  PM 
peak   hours,    LOS    E  or  F  conditions   will 
prevail   with   the   No-Build  Alternative 
and   the    Two-Lane   Tunnel    Concept. 

As    an   indication   of   the 
increased  congestion    expected   on   the 
major  study   area   highways,    an   estimate 
of   the    number   of   congested  hours   of 
operation    (LOS    E  or   F)    has   been   made 
for   the  No-Build  Alternative   in   2010 
and   is    presented    in   Table    16;    also 
presented    in   Table    16    are    similar 
estimates    for   the   Two-lane   Tunnel 
Concept.      With   the   exception   of   the 
Southeast    Expressway    (which    is  not 
being   improved   under   this    project),    in 
2010,    the    Two-lane   Tunnel   Concept 
substantially   reduces    the   hours   of 
congested   operations    on   most   of   the 
major   highway    links    and   ramps    in    the 
project   area. 

In   the   Third   Harbor   Tunnel, 
with   the    Two-Lane   Tunnel   Concept,    it 
is    estimated    that   congestion   would 
prevail    in   the   northbound   direction 
for   at    least    three  hours   of   the   day. 
In  the    southbound   direction, 
congestion    would   occur    for   at    least 
one   hour    on   a    typical   weekday. 

South  Boston    Intersections   V/C's    and 
LOS 

Levels   of   service   calculated 
for   the    study   area    intersections    in 
South  Boston    are    summarized   in   Table 
17.      This    tabulation   was  prepared   from 
Table    13. 

Without  the  project,    South 
Boston   intersections   as   a  whole  will 
suffer  degradation   in    level   of  service 
and  v/c's    between    1982    and   2010    during 
both  peaks.      Several   intersections 
paralleling  the    Southeast   Expressway 
will  carry    "short-cutting"  peak  period 
traffic  trying  to   avoid  congestion  on 
the  Expressway/Artery  by  diverting  to 
local  streets . 
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Table   15 


LEVEL   OF    SERVICE    SUMMARY 
BUILD    VS.    NO-BUILD   ALTERNATIVES 


Selected  Highway  Links 
Directional  Level  of 
Service  -  Worst  Case 


1982 

Existing 


2010 


No-Build  Alt 


Two-Lane  Tunnel 


AM  Peak  PM  Peak   AM  Peak  PM  Peak   AM  Peak   PM  Peak 


Interstate   Route    93 

Mystic-Tobin  Bridge 

Storrow  Drive,    W.    of  Copley  Sq. 

Central  Artery,  No.  of  Tunnels 

Callahan  Tunnel 

Sumner  Tunnel 

Central  Artery,  So.  of  Tunnels 

Third  Harbor  Tunnel 

Massachusetts  Turnpike 

Southeast  Expressway 

Route  1A,  No.  of  Airport 


F 

C 

F 

C 

C 

C 

E-F 

E-F 

D 

F 

E 

F 

E-F 

F 

D 

B 

F 

E-F 

A 

A 

F 
E 
C 

E-F 
F 
F 
F 

E 
F 
A 


C 
E 
C 

E-F 

F 
F 
F 

C 

F 

A-B 


F 
C 
D 
F 
C 
F 
F 
C 
E 
F 
C 


B 
B 
C 

F 
F 
E 
F 
F 
C 
F 
C 


Selected   Highway    Ramps 

Atlantic  Ave .   On-Ramp 

to  Central   Artery   NB 
Callahan  Tunnel   Off-Ramp 

from  Central   Artery   NB 
Storrow  Drive   Off -Ramp 

from  Central   Artery   NB 
Storrow  Drive  Off -Ramp 

from  Central  Artery   SB 
Callahan  Tunnel   Off-Ramp 

from  Central   Artery   SB 


F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F* 

F* 

C 

C 

E 

C 

F 

F 

F 

F 

F 

F 

F** 

F** 

F 

F 

F 

F 

E 

C 

*    Ramp   to   Callahan  Tunnel   and   Surface   Artery. 
**   Ramp  to   Storrow  Drive    and   Causeway   Street. 
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Table  16 


NUMBER  OF  HOURS  OF  CONGESTED  OPERATIONl 


YEAR  2010  CONGESTED  HOURS1 


ROADWAY 


Existing 
1982 


NO-BUILD 


2-Lane   Tun- 
nel   Concept 


Sumner  Tunnel 

Callahan  Tunnel 

Third  Harbor  Tunnel  (Inbnd) 

Third  Harbor  Tunnel  (Outbnd) 

Mystic-Tobin  Bridge  (Inbnd) 

Mystic-Tobin  Bridge  (Outbnd) 

Interstate  1-932  (Inbnd) 

Interstate  1-93  (Outbnd) 

S.E.  Xway  @  Southampton  St  (Inbnd) 

S.E.  Xway  @  Southampton  St  (Outbnd) 

Mass.  Tpk.2  (inbnd) 

Mass.  Tpk.  (Outbnd) 

Artery,  No.  of  Tunnels  (NB) 

Artery,  No.  of  Tunnels  (SB) 

Artery,  So.  of  Tunnels  (NB)  3 

Artery,  So.  of  Tunnels  (SB)  3 

Storrow  Dr.,  W.  of  Copley  Sq.  (Inbnd) 

Storrow  Dr.,  W.  of  Copley  Sq.  (Outbnd) 

Route  1A,  No.  of  Airport  (Inbnd)  3 

Route  1A,  No.  of  Airport  (Outbnd) 

High-Level  Bridge  (Inbnd) 

High-Level    Bridge    (Outbnd) 


5 
5 


1 
0 
0 
0 
4 
4 
0 
0 
8 
4 
5 
5 
2 
0 
0 
0 
4 
8 


14 

14 

NA 

NA 

1 

0 

0 

0 

9 

13 

0 

0 

12 

8 

13 

12 

2 

0 

0 

0 

5 

6 


5 
3 
1 
3 
0 

0 
0 
0 

10 
17 

0 
0 
3 
3 
5 
4 
2 
0 
0 
0 
0 
0 


LOS    E   or    F 

Beyond    influence   of    Xway/Artery 

Beyond   influence   of   downstream  congestion 
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Table  17 


LEVEL  OF  SERVICE  COMPARISONS 
SOUTH  BOSTON  INTERSECTIONS* 


AM  PEAK 


1982 


1990 


1990 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane  Tunnel 


A-D 
E 
F 


10 

(67) 

4 

(26) 

1 

(7) 

4 

(27) 

4 

(26) 

7 

(47) 

10 
4 
5 


(58) 
(21) 
(21) 


TOTAL 


15    (100) 


15 


(100) 


19    (10  0) 


PM  PEAK 


1982 


1990 


1990 


Level  of  Service 


EXISTING 


NO- BUILD 


Two-Lane  Tunnel 


A-D 
E 
F 


10 

(67) 

8 

(53) 

0 

(0) 

1 

(7) 

5 

(33) 

6 

(40) 

10 

(52) 

2 

(11) 

7 

(37) 

TOTAL 


15 


(100) 


15 


(100) 


19 


(100) 


AM  PEAK 


1982 


2010 


2010 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane  Tunnel 


A-D 
E 
F 


10 

(67) 

4 

(26) 

1 

(7) 

4 

(27) 

4 

(26) 

7 

(47) 

9 
4 
6 


(47) 
(21) 
(32) 


TOTAL 


15    (100) 


15 


(100) 


19    (10  0) 


PM  PEAK 


1982 


2010 


2010 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane  Tunnel 


A-D 

E 
F 


0 

(67) 

7 

(47) 

0 

(0) 

2 

(13) 

5 

(33) 

6 

(40) 

9 

(47) 

2 

(10) 

8 

(42) 

TOTAL 


15 


(100) 


15 


(100) 


19    (100) 


*  XX  =  No. 

category. 


of  intersections  in  the  category?  (xx)  =  %  of  intersections  in  the 
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The    Two -Lane    Tunnel   Concept, 
during    1990    and    2010   peak   hours,    would 
improve   overall    LOS  operations   at 
selected   South   Boston   intersections 
with   few  exceptions.      During   the 
morning  peak  hour,    the    Two-Lane    Tunnel 
Concept   would  divert   some    "through" 
traffic    from   South    Boston    local 
streets,    though   considerably    less   than 
any  of   the   four-lane   Third   Harbor 
Tunnel   alternatives   evaluated   in   the 
DEIS/DEIR  and  SDEIS/SDEIR.       This    is 
due    to  peak  hour   congestion   in   the 
capacity-constrained  two-lane    Third 
Harbor   Tunnel.      This    traffic   would 
otherwise  be    short-cutting    on    local 
streets    to   avoid   congestion    on   the 
Southeast    Expressway/Central    Artery. 
An   LOS    improvement  would   not   be  ■ 
realized  in  the   PM  peak  hour  with   the 
Two-Lane    Tunnel   Concept,    with    the 
percentage    of   intersections    operating 
at   LOS    F   essentially   the    same   as  with 
the    No-Build   Alternative. 

East   Boston   and    Revere    Intersections 
V/C's    and    LOS 

Levels  of   service   calculated 
for    the    study   area    intersections    in 
East   Boston   and   Bell    Circle    in    Revere 
are    summarized    in    Table    18.      This 
summary   table    was    also   prepared   from 
Table    13. 


Third   Harbor   Tunnel   diverts    only 
airport-related   traffic   and   therefore 
does    not   reduce   congestion    in   the 
existing  tunnels   as  well    as  the 
Preferred   Alternative.      Because   of   the 
expected   congestion   on    Route    1A, 
motorists   would   attempt    to    find 
alternative   bypass    routes,    such   as 
Bennington    Street,    thus    increasing 
volumes    on   certain    streets.      During 
the   PM  peak   hour,    however,    the 
Two-Lane   Tunnel   Concept    improves    the 
operation   at   two    intersections    — 
Porter  Street/Chelsea   Street/Visconti 
Road,    and   the   Airport   Cross    Road    — 
from  LOS    E  and    F  to    LOS    C-D    as 
compared   to    the   No-Build. 

Downtown   Boston    Intersections   V/C's 
and    LOS 

Levels   of   service   calculated 
for    the    study    area    intersections    in 
downtown   Boston    are    summarized    in 
Table    19.      This    tabulation   was   also 
prepared   from   Table    13. 

Without    the  project,    selected 
intersections    in    downtown   Boston    will 
experience    an   overall   degradation    in 
level   of   service    and   v/c's    between 
1982    and    2010    during  both   peak    hours, 
as   traffic    increases    in    the   downtown 
Boston    area. 


From    Table    18,    overall    levels 
of   service  without   the    Two-Lane    Tunnel 
Concept    improvements   will   degrade 
between    1982   and    2010    during   both  peak 
hours.      This   new   traffic,    primarily 
related   to    Airport   growth,    is    expected 
to  spill  over   onto   local  streets    in 
East   Bos  ton . 

Bell   Circle    in    Revere   would 
continue    to  operate  at    LOS    F  with   the 
Two-Lane   Tunnel   Concept,   but 
congestion  wouxd   last    longer   due    to 
its  higher  v/c   ratio. 

The   Two-Lane   Tunnel  Concept 
would  produce    only   a   slight   overall 
improvement,    and   only   in   the   PM  peak 
hour,    in    2010  LOS  at  the  selected   East 
Boston  and   Revere  intersections.      This 
is   due   to  the  fact  that  the   Two -Lane 


In   2010,    the    Two-Lane    Tunnel 
Concept   would   reduce    the   percentage    of 
selected    intersections    operating  at 
LOS    F  during  both   AM   and   PM  peak    hours. 

In   addition,    Leverett    Circle 
operates    at   a   slightly  worse   LOS 
relative   to    the   No-Build   Alternative, 
reaching   LOS    F   during  both   the    AM  and 
PM  peak   hours. 

3.1.4      Central   Artery  Bottlenecks    and 
Congestion   Points 

Without   the   Project 

Existing  and   future   Central 
Artery/Southeast   Expressway 
bottlenecks   and  congestion   points    with 
the  No-Build  Alternative  were 
discussed   in    Section   3.1    of   the 
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Table  18 


LEVEL  OF  SERVICE  COMPARISONS 
EAST  BOSTON/REVERE  INTERSECTIONS  (INCL.  BELL  CIRCLE)* 


AM  PEAK 


19  82 


1990 


1990 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane  Tunnel 


A-D 

E 
F 


16 

(89) 

12 

(75) 

0 

(0) 

2 

(13) 

2 

(11) 

2 

(12) 

12  (75) 
3  (19) 
1      (6) 


TOTAL 


18 


(100) 


16    (100) 


16 


(100) 


PM  PEAK 


1982 


1990 


1990 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane  Tunnel 


A-D 
E 
F 


5 

(83) 

13 

(81) 

2 

(11) 

1 

(6) 

1 

(6) 

2 

(13) 

13  (81) 
2  (13) 
1      (6) 


TOTAL 


18 


(100) 


16    (100) 


16 


(100) 


AM  PEAK 


1982 


2010 


2010 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane   Tunnel 


A-D 
E 
F 


16 

(89) 

11 

(69) 

0 

(0) 

1 

(6) 

2 

(11) 

4 

(25) 

.1 

(69) 

1 

(6) 

4 

(25) 

TOTAL 


18 


(100) 


16         (100) 


16 


(ioo: 


PM   PEAK 


1982 


2010 


2010 


Level  of   Service 


EXISTING 


NO-BUILD 


Two-Lane   Tunnel 


A-D 

E 
F 


15 

(83) 

10 

(62) 

2 

(11) 

2 

(13) 

1 

(6) 

4 

(25) 

12 

(75) 

2 

(13) 

2 

(12) 

TOTAL 


18  (100) 


16         (100) 


16         (100) 


*  xx  =  No.  of  intersections  in  the  category;  (xx)  =  %  of  intersections  in  the 
category. 
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Table  19 

LEVEL  OF  SERVICE  COMPARISONS 
DOWNTOWN  BOSTON  INTERSECTIONS* 

AM  PEAK 


1982 


1990 


1990 


Level  of  Service 


A-D 
E 
F 

TOTAL 


EXISTING 


20         (100) 


NO-BUILD 


12 

(60) 

a 

(40) 

3 

(15) 

2 

(10) 

5 

(25) 

10 

(50) 

20         (100) 


Two-Lane   Tunnel 


15 
2 
8 

2? 


(60) 

(8) 

(32) 

(Too") 


PM  PEAK 


1982 


1990 


1990 


Level  of   Service 


EXISTING 


NO- BUILD 


Two-Lane  Tunnel 


A-D 

E 
F 

TOTAL 


9 

(45) 

7 

(40) 

2 

(10) 

2 

(10) 

9 

(45) 

1 

(50) 

20 


(100) 


20 


(100) 


13 
4 
8 


(54) 
(17) 
(32) 


25    (100) 


Level  of  Service 


AM  PEAK 

1982               2010 

2010 

EXISTING           NO-BUILD 

Two-Lane  Tunnel 

12     (60)          8     (40) 

13     (54) 

3     (15)          2     (10) 

1      (4) 

5     (25)         10     (50) 

11     (44) 

A-D 
E 
F 

TOTAL 


20 


(100) 


20    (100) 


25    (100) 


PM  PEAK 


1982 


2010 


2010 


Level  of  Service 


EXISTING 


NO-BUILD 


Two-Lane  Tunnel 


A-D 
E 
F 


9 

(45) 

5 

(25) 

2 

(10) 

4 

(20) 

9 

(45) 

11 

(55) 

12 

(48) 

2 

(8) 

11 

(44) 

TOTAL 


20 


(100) 


20 


(100) 


25 


(100) 


*  XX  =  No. 

category . 


of  intersections  in  the  category;  (xx)  =  %  of  intersections  in  the 
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Table    20 

INDIVIDUAL    QUEUE    LENGTH   COMPARISONS 
TWO- LANE   TUNNEL   CONCEPT    VS.    NO-BUILD* 


1990    QUEUES 
(in  miles) 


2010    QUEUES 
(in  miles) 


AM 


Alt 

1 


North   Bound 

Columbia    Rd.    On-Ramp 

Mass.    Ave.    On-Ramp 

Frontage   Rd.    or 

E.    Berkeley  On-Ramp 

Mass    Pike   On-Ramp 

Atlantic   Ave.    On-Ramp 

Callahan/Surface   Off-Ramp 

Storrow  Drive   Off-Ramp 

High  Level  Bridge  (1-93) 


2-Lane 
Tunnel 


PM 

Alt   2-Lane 
1    Tunnel 


AM 

Alt   2-Lane 
1    Tunnel 


PM 

Alt    2-Lane 
1    Tunnel 


0.5 

0.7 

0 

0 

0.5 

0.3 

0 

0 

1.0 

0.9 

0 

0 

1.3 

1.3 

0 

0 

0.3 

0.6 

0.5 

0 

0.6 

1.3 

0.9 

0 

0.9 

0 

0 

0 

1.2 

0 

0.1 

0 

0.5 

0.8 

0.8 

0. 

,8 

1.5 

0.9 

0 

0 

0 

0.3 

0.5 

0. 

.6 

0.1 

1.6 

0.7 

0.9 

0 

0 

0 

0. 

3 

0 

0.8 

0 

0.6 

0 

0 

1.9 

0 

0 

0 

2.0 

0 

South    Bound 

High   Level    Bridge    (1-93)  1.4  0.5  0  0  3.2  1.7  0  0 

Storrow/ Causeway   Off -Ramp  0  0.6  0  0  0  1.1  0  0 

Callahan  Off-Ramp  0.3  0  0.3  0  0.3  0  0.3  0 

Sumner/Sudbury   On-Ramp  0.6  0.1  0.5  0  0.8  0.4  0.5  0 

Dewey  Sq.    Off-Ramp  0  0  0.5  0  0  0  0.6  0 

Mass    Pike   On-Ramp  0  0  1.5  0.3  0  0  1.4  0.4 

Albany  St.    (Third  Harbor 

Tunnel)    On-Ramp  0  0  0.6  0.3  0  0  0.5  0.4 

Mass.    Ave.    On-Ramp  0  0  0.5  0.7  0  0  0.5  0.8 

Columbia   Rd.    On-Ramp  0  0  0.1  0.1  0  0  0.1  0.1 

•Queues  are  not  additive  where  overlaps  occur.  See  text  for  further  explanation. 
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FEIS/EEIR. 

The    Two -Lane    Tunnel   Concept  vs.    the 
No -Build   Alternative 

Table    20    lists   the   individual 
queue    lengths,    in   miles   as  well   as   by 
direction    (northbound   and   southbound), 
for   the    Two-Lane   Tunnel   Concept   and 
the   No-Build   Alternative  at   each   major 
congestion  point  along  the  Central 
Artery  and  Southeast   Expressway 
between  the    High-Level  Bridge  and 
Columbia   Circle   for    1990    and    2010   AM 
and   PM  peak  hours. 

As    Table    20    indicates, 
bottlenecks   and   congestion  points 
differ   considerably  by   direction   and 
peak  hour.      Each   individual  queue 
length   represents   a   calculated 
build-up   of   vehicles   behind   a 
congestion  point   based    on   the 
geometric    roadway  configuration, 
number  of    lanes,    anticipated  traffic 
volumes,    lengths  of    trafric   weaving 
sections,    and   ramp    locations.      While 
these   individual   queues    are   not 
additive    where    they   overlap,    overall 
queue   formations   develop    due    to   the 
interaction  of   various    congestion 
points  with    the    longest  queue 
prevailing.      However,    obtaining 
information    about   the   individual 
queues    is    also   critical    to   the 
analysis  of    the    Two-Lane    Tunnel 
Concept.       It   not    only  provides   a   basis 
for   comparing    its   overall 
effectiveness   at   reducing    individual 
queues    relative    to   the    No-Build 
Alternative,   but   is  necessary  for  the 
design  of    mitigating   measures    to 
alleviate   secondary  queues   which   would 
otherwise   remain  if   a  primary  queue 
source   is  mitigated   (e.g.,    elimination 
of   the    High-Level   Bridge  bottleneck). 
A  major  benefit  of   the   Two-Lane   Tunnel 
Concept,    as   compared  to  the   No-Build 
Alternative,    is   removal  of   the 
existing    High-Level   Bridge  bottleneck. 

This  section  discusses   and 
compares   individual  queues   and 
congestion  points   for   the    Two-Lane 
Tunnel  Concept  and  the   No -Build 
Alternative  in   1990   and   2010. 


Year    1990 

Northbound   in   the   AM  peak   hour, 
the   No-Build   Alternative   and   the 
Two-Lane    Tunnel   Concept   are  expected 
to   generate   fairly    long  queues    at   the 
Columbia    Road,    Massachusetts    Avenue, 
and   the    Atlantic   Avenue    on-ramp  merges 
with   the    Southeast   Expressway/Central 
Artery.      The   Two-Lane   Tunnel   Concept 
would  generate   a   0.6  mile    long  queue 
at   the   Frontage    Road  or   East  Berkeley 
on-ramp,    double   the   queue    length 
expected   with    the   No-Build 
Alternative.      However,    at   the 
Massachusetts    Turnpike   on-ramp,    a    0.9 
mile    long  queue    is    generated   with    the 
No-Build   Alternative,    but   not  with   the 
Two-Lane   Tunnel   Concept.      At    the 
Callahan  Tunnel/Surface    Artery 
off -ramp   diverge   point,    the   opposite 
situation    is    expected.      With   the 
Two-Lane    Tunnel   Concept,    a    0.B   mile 
long  queue,    not   expected   with    the 
No-Build   Alternative,    would   occur. 

Northbound    in    the    PM   peak    hour, 
the    Two-Lane    Tunnel    Concept    and 
No-Build   Alternative    are   both   expected 
to    generate    similar   queues    at    the 
Callahan/Surface    Artery   off-ramp 
(0.5-0.6   miles    long),    and   at   the 
Atlantic    Avenue    on-ramp    (0.8   miles 
long).       With    the   No-Build   Alternative, 
the   High-Level    Bridge    generates    a   very 
long  queue    of    1.9  miles    that   would   be 
eliminated   with   the    Two-Lane   Tunnel 
Concept.      Similarly,    the   No -Bui Id 
Alternative   generates    a  half  mile    long 
queue   at    the    East   Berkeley/West    Fourth 
Street/Frontage    Road   on-ramp   that 
would  be   eliminated   with   the   Two-Lane 
Tunnel   Concept.       However,    the    Two -Lane 
Tunnel    Concept   would   generate   a   0.3 
mile    long  queue   at   the   Storrow  Drive 
off -ramp   due    to    the   merge    of   two    lanes 
on   the  connector    into   one   lane.      This 
queue    is    not   expected   with   the 
No-Build  Alternative. 

Southbound   in   the   AM  peak   hour, 
the  High-Level   Bridge    (as   it    does 
northbound  in   the   PM  peak   hour)    is 
expected   to  generate  a   1.4  mile  queue 
under  the  No -Bui Id  Alternative.      This 
queue  will   be  distributed 
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approximately    40  percent   to   the 
Mystic -Tobin   Bridge    (0.6   miles    long) 
and   60  percent   to    Interstate    Route    93 
southbound    (0.8    miles    long).      This 
bottleneck   and   its   associated  queue 
would  be   eliminated  with   the    Two-Lane 
Tunnel   Concept.      The    Two-Lane    Tunnel 
Concept  would  eliminate  a  0.3  mile 
long  queue  at   the   Callahan    Tunnel/ 
Haymarket  off-ramp,    and  would  reduce   a 
0.6   mile    long  queue  expected  at   the 
Sumner   Tunnel /Sudbury   Street    on-ramp 
merge    to    0.1    miles    long. 

Southbound   in   the   EM  peak  hour, 
the   primary   1.5   mile  queue    found  at 
the   Massachusetts    Turnpike    on-ramp 
with   the   No-Build   Alternative   would  be 
reduced   substantially  with   the 
Two -Lane   Tunnel  Concept   to   a   0.3  mile 
long  queue.      While  a    shorter  queue 
would  be  expected  at   the    Albany    Street 
on-ramp  with   the   Two -Lane    Tunnel 
Concept    (0.3   miles    long   versus    0.6 
miles    long   for   the   No -Build 
Alternative),    the   Massachusetts    Avenue 
on-ramp   would   generate   a    slightly 
longer  queue  with    the    Two-Lane    Tunnel 
Concept    (0.7   miles    long)    than   with   the 
No-Build    Alternative    (0.5   miles 
long).      The    short   0.1   mile    long  queue 
anticipated  at   the   Columbia    Road 
on-ramp    is    the    same   with   both 
alternatives.       Otherwise,    the    Two-Lane 
Tunnel   Concept   would   eliminate   queues 
anticipated  at   the   Callahan    Tunnel 
off-ramp,    the    Sumner   Tunnel /Sudbury 
Street    on-ramp,    and   the   Dewey    Square 
off-ramp  with   the    No-Build 
Alternative . 

Year    2010 

As  noted  previously,    Table    20 
lists   the  primary   individual 
congestion  points   and  queue    lengths 
for    2010   traffic   conditions.      With   few 
exceptions,    the  queues    generated   under 
2010   traffic   conditions   are    either 
lengthened  or  stay  approximately 
equivalent   to   1990  queues.      The 
discussion  below  focuses   on   the  most 
significant  changes  between  the 
analysis    years. 

Northbound   in  the   AM  peak  hour, 
both   the    Two -Lane   Tunnel   Concept   and 
the   No-Build   Alternative   are  expected 


to   generate   many   long   individual 
queues.      A  long  queue    of   1.3  miles    is 
found  with  both   the    Two-lane   Tunnel 
Concept    and   the   No -Bui Id  Alternative, 
originating   from  the   Massachusetts 
Avenue    on-ramp.      With   the   Two-Lane 
Tunnel   Concept ,    the   Callahan 
Tunnel/Surface   Artery  off-ramp  would 
generate   a   queue    substantially    longer 
than  anticipated  with   the  No-Build 
Alternative   (1.3  miles    long  versus   0.6 
miles    long  and    1.6  miles    long  versus 
0.1  miles    long,    respectively).      With 
the   No-Build   Alternative,    however,    the 
Atlantic  Avenue   on-ramp  generates    a 
1.5   mile    long  queue   which   would  be 
reduced   to   a    0.9  mile    long  queue   with 
the   Two-Lane   Tunnel   Concept.      A  new 
0.8  mile    long  queue    expected   at   the 
Storrow  Drive   off -ramp   due    to   the 
reduced   number  of    lanes    with   the 
Two-Lane   Tunnel    Concept   will   not   occur 
with   the   No-Build  Alternative. 

Northbound   in    the   PM   peak    hour, 
the   queue    from   the   High-Level    Bridge 
lengthens   considerably   to    2.0   miles 
with   the   No-Build   Alternative.      This 
queue    is    eliminated   with    the    Two-Lane 
Tunnel    Concept.       In   addition,    queues 
of    0.9  miles    and   0.1   miles, 
respectively,    at   the    Frontage    Road   or 
East  Berkeley  and   the   Massachusetts 
Turnpike   on -ramps    would  be   eliminated 
with   the    Two-Lane   Tunnel    Concept. 
However,    the   diverge    of    the   Callahan 
Tunnel /Surface    Artery   from   the   Central 
Artery  would  generate   a    longer   queue 
on    the   Central   Artery  with   the 
Two-Lane   Tunnel   Concept    (0.9  miles 
versus   0.7   miles)    than  expected  with 
the   No -Build  Alternative.      Storrow 
Drive,   with   the    Two-Lane    Tunnel 
Concept,    is    expected   to   generate    a   new 
0.6  mile    long  queue   that  will   not 
occur  with   the  No-Build  Alternative. 

Southbound  in  the  AM  peak   hour, 
the  High-Level  Bridge    is    again 
expected  to  generate  a  very  long  3.2 
mile  queue  distributed  between 
Interstate   Route   93   and  the 
Mystic-Tobin  Bridge   with  the  No -Build 
Alternative.      The  Two-Lane  Tunnel 
Concept  reduces  this  queue   to  1.7 
miles   —  still  of  significant   length; 
meanwhile,    the  Storrow  Drive/Causeway 
Street  ramp  with  the  Two -Lane  Tunnel 
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Concept   would   generate   a   new   1.1   mile 
long  queue   not  expected   under   the 
No-Build   Alternative.      The    Sumner 
Tunnel /Sudbury   Street    on-ramp  queue 
would  be   twice   as    long  with   the 
Two-lane   Tunnel   Concept    (0.8  miles 
versus    0.4   miles)    than  expected  with 
the   No-Build   Alternative. 

Southbound   in   the   FM  peak  hour, 
as    shown   in    Table    20,    queues   are  very 
similar    to   those  generated   in   1990   for 
both  alternatives . 

3.1.5     Vehicle   Miles,    Vehicle    Hours, 
and  Person  Hours  of    Travel 

Vehicle    miles  of   travel    ( VMT) 
is   a   measure  of    the    total   distance 
travelled  by   all   vehicles    on   a  study 
area   roadway   system.      Similarly, 
vehicle  hours  of    travel    (  VHT)    and 
person  hours  of    travel    (  PHT)    are 
measures  of    the    total    travel    times 
expended   by   all   vehicles    and  persons 
using   this    same   roadway   system.      For 
example,    two  persons    travelling    in   an 
automobile   for    20    miles    in    1   hour 
generate    20    VMT,    2    PHT,    and    1   VHT. 
VMT  and   PHT  are   used   as    indicators  of 
the  effectiveness  of    improvements    to 
the   roadway   system   in   providing 
transportation  benerits    to    travellers 
( in    terms   of    savings    in    travel 
distance   or   time   and   related   travel 
costs)    and   secondary    environmental 
benefits    to    the   general   population 
(reaiced    energy   consumption,    air 
pollution,    etc.). 

VMT  and   PHT  have   been 
calculated    on   an   annual   basis.      The 
geographical    area  covered  by 
projections   for    this   study    includes 
the  communities  of  Boston,    BrooXline, 
Cambridge,    Chelsea,    Everett   and 
Somerville.      These    localities   are  most 
likely   to  be  affected  by  proposed 
roadway   improvements.      Year   2010 
projected  VMT  and  VHT  for  the   No-Build 
Alternative  and  the   Two-Lane   Tunnel 
Concept  are  as   follows: 

No-Build  Alternative 
Annual   VMT  =        3.3  billion  miles 
Annual   VHT  =  150.1   million  hours 
Annual    PHT  =    223.4   million  hours 


Two-Lane    Tunnel    Concept 

Annual   VMT   =         3.4   billion  miles 

Annual   VHT    =   157.7   million  hours 

Annual    PHT    =    213.1   million  hours 

Differences    -   Two-Lane   Tunnel 

Concept    vs.    the   No-3uild 

Alternative 

Annual  VMT  =   +68.6   million   miles 

Annual   VHT    =   +    7.6   million   hours 

Annual   PHT    =   -10.3  million   hours 

As    listed   above,    the    Two-Lane 
Tunnel   Concept   decreases    vehicle   miles 
travelled  by   0.7   percent   as   compared 
to    the   No-Build   Alternative.      Even 
though    its   roadway  network  carries   an 
additional    12,800    daily  vehicle   trips, 
the   Two-Lane   Tunnel    Concept 
incorporates    various   design 
improvements    (e.g.,    a   depressed, 
widened   Central    Artery   and   a    new 
two-lane   tunnel    serving   Logan 
Airport),    which   allow  motorists    to 
take   more   direct   routes    rather   than 
diverting   to    local    streets    in    downtown 
Boston    and    South    Boston.       In    addition, 
the    TVo-Lane    Tunnel    Concept    features    a 
"split    alignment"    (six   southbound 
lanes    through    the  Dewey   Square    Tunnel 
and    four    northbound    lanes    along   the 
Fort   Point   Channel)    rather    than    a 
"two-way   alignment"    (three    northbound 
and   three   southbound    lanes    through    the 
Dewey   Square    Tunnel )    in    downtown 
Boston.       It    also  provides    new,    more 
direct   access   to    the   developing 
Northern   Avenue    area    in    South   Boston. 
This    results    in    a    reduction    of   total 
vehicle   miles   travelled   compared    to 
the   No-Build   Alternative. 

The    Two-Lane    Tunnel    Concept 
also   shows   a  decrease   of    1.1   percent 
in    total   vehicle   hours   of   travel    when 
compared    to   the   No -Build   Alternative. 
With  a   3.8  percent    decrease    in   person 
hours  travelled,    it   also  provides    a 
user-benefit    (or  travel   time) 
savings.      This    reduction    results    from 
increased   travel    speeds   made  possible 
because   of    increased   capacity   and 
resulting    improved    levels  of   service. 
The    increased   capacity   and   improved 
service   of  a  depressed,    widened 
Central  Artery  also  encourages 
"through"  motorists   to   stay  on  the 
Central   Artery  rather  than  divert   to 
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local   streets.       East   Boston   is   the 
only    one  of    the    three    sub-areas 
(downtown   Boston,    South   Boston,    and 
East   Boston)    that    does   not  benefit 
measurably   from  reduced  travel   times 
with   the    Two -Lane    Tunnel  Concept. 

3.1.6      Safety 

Accident  Potential 

Hignway   System 

Table   21    summarizes   predicted 
yearly  accidents    along   the   Central 
Artery /Southeast    Expressway,    including 
approaches    to   the  existing   and   Third 
Harbor   Tunnels    and    to   the  existing   and 
proposed    tunnel   approaches    in   East 
Boston   for   the    No-Build    Alternative 
and   the    Two-Lane    Tunnel   Concept.      For 
comparison  purposes,    the   average 
annual   number  of  accidents  occurring 
at   these    locations  between    1978   and 
1980    is    also   contained    in    Table   21. 

Discussions  of   existing 
accident   history    on    these   major 
highway   sections,    as   well  as  predicted 
1990    and    2010   accident  potential 
without   the   project    (No-Build 
Alternative),    are   contained    in    Section 
3.1.2  of    the    FEIS   volume.       In   summary, 
total  accidents    on   the   major  highway 
sections    are   estimated    to    increase 
over  existing    levels   by   9  percent    in 
1990    and   21   percent    in    2010.      The 
increases    result   frcm   increased 
traftic    on   the   roadway  network. 

The    Two-Lane    Tunnel   Concept 
reduces    accident  potential   on   the 
regional   highway   system   in   1990   by    22 
percent   and    2010   by    23  percent    in 
comparison   to   the   No-Build   Alternative. 

Local    Roadway   System   Accidents 

Projections  of  future  accident 
potential  at    local   intersections   in 
South  Boston,    East  Boston,    and 
downtown   Boston   are    summarized    in 
Table    22.       Existing  accidents 
(1978-1980   average)    are   also    included 
for   comparison  purposes. 

A  discussion  of   existing 
accident  history   and  predicted 


accident  potential   for    1990    and    2010 
without   the  project    (No-Build 
Alternative)    is    also  contained    in 
Section    3.1.2   of   the    FEIS/FEIR.       In 
summary,    total   annual   accidents    at   the 
selected   intersections    in    South  Boston 
will    increase   by   17  percent    in    1990 
and   24  percent   in    2010    with  No-Build 
Alternative   conditions.      Increases    are 
due    to  predicted   regional   traffic 
growth   and  new  traffic    generated  by 
proposed   developments    in    South 
Boston.      In   East   Boston,    the  growth   in 
total  number   of   accidents    at   the 
selected   intersections    will    be  more 
modest,    with   values    of    5  percent   for 
1990   and    12  percent   in    2010.      The 
highest  percentage   growth   in    the    total 
number   of   accidents    expected    to    occur 
will   be   for   the    selected    intersections 
in    downtown   Boston,    reflecting  the 
major   increases    in   traffic  predicted 
for    local   streets    in    that   area.      From 
19  82,    the  percentage   growth    in 
accidents   predicted    in   downtown   Boston 
is    24  percent  by    1990    and   32   percent 
by    2010.      For   the    selected 
intersections    in    South   Boston,    Fast 
Boston,    and   downtown   Boston    combined, 
accident  potential   without   the  project 
(No-Build   Alternative)    will    increase 
16   percent  by    1990   and   24  percent   by 
2010    over   existing  conditions. 

In   general,    for   South   Boston, 
in    2010,    the    Two-Lane   Tunnel   Concept 
would   reduce    the   total   number   of 
accidents    for   the   analyzed 
intersections   by   2   percent   when 
compared   to   the   No-Build    Alternative. 

Within    East  Boston,    in    2  010, 
the   overall   total   number   of   accidents 
at   the    selected   intersections    would 
decrease   by   approximately   8   percent 
for   the    Two-Lane    Tunnel   Concept 
compared   to   the  No-Build  Alternative 
(vs.   zero  percent  reduction  for  the 
Preferred  Alternative). 

The   total  number  of   accidents 
in  downtown  Boston   for  the   selected 
intersections   studied  would  decrease 
by   9  percent  with   the   Two-Lane   Tunnel 
Concept   as  compared  to   the  No-Build 
Alternative  in    2010. 

Overall,    for   the    local    streets 


82 


Table  21 
FUTURE  REGIONAL  HIGHWAY  SYSTEM  ACCIDENT  SUMMARY 


Central  Artery 

Section  1* 
Section  2* 
Section  3* 
Section  4* 


Subtotal 


Average 

2-Lane 

Tun- 

Existing 

No- 

-Build 

nel  Co 

ic  ept 

1978-1980 

1990 

2010 

1990 

2010 

381 

454 

470 

365 

387 

235 

260 

284 

227 

241 

197 

201 

232 

152 

159 

200 

203 

206 

161 

185 

1013 


1118 


1192 


905 


972 


East  Boston 
Tunnel  Approaches 


159 


164 


226 


98     121 


TOTAL 


1172 


1282 


1418     1003    1093 


Section  1 
Section  2 
Section  3 
Section  4 


Rte  I-93/Rte  1  to  Causeway  Street 

South  of  Causeway  Street  to  Callahan/Sumner  Tunnels 

South  of  Tunnels  to  Beach  Street 

Kneeland  Street  to  Southampton  Street 


Includes  estimated  future  accidents  on  Third  Harbor  Tunnel  roadways  and 
approaches. 
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Table    22 


FUTURE    LOCAL    ROADWAY    SYSTEM   ACCIDENT    SUMMARY 


Average 

Existing 

1978-1980 


No-Build 
1990  2010 


2-Lane  Tun- 
nel Concept 
1990        2010 


Fifth   St. /A   St, 
Fourth   St. 


South  Boston 

Columbia   Road/Old  Colony Ave./ 

Day  Blvd. 
Andrew  Square 

Columbia   Road/Day   Blvd./L   St. 
L   St. /Summer   St./E.    First  St. 
Dorchester   Ave./W.    Broadway 
Summer   St./D   St. 
Dorchester  Ave./W 
Dorchester  Ave./W 
Congress  St. /A   St. 
Northern  Ave. /Sleeper  St. 
SUBTOTAL 

East  Boston 

Condor  St. /Meridian  St. 
Bennington  St. /Bremen  St. 
Bennington  St. /Chelsea  St. 
Meridian  St ./Bennington  St. 
Porter  St. /Cottage  St. 
SUBTOTAL 

Downtown  Boston 

Causeway   St. /No.    Washington   St. 
Congress   St. /North  St. 
New  Chardon   St./Merrimac    St. 
New  Chardon   St. /No.    Washington   St. 
Sudbury   St. /Congress   St. 
SUBTOTAL 


11 

14 

15 

9 

9 

8 

11 

12 

7 

9 

5 

5 

5 

4 

4 

7 

9 

9 

9 

9 

9 

9 

10 

12 

12 

10 

10 

10 

11 

11 

10 

9 

10 

11 

11 

10 

10 

10 

12 

13 

4 

6 

7 

11 

12 

8 

82 

13 
96 

14 
102 

10 
96 

10 
100 

13 

13 

14 

14 

14 

7 

7 

8 

6 

7 

23 

24 

25 

22 

22 

13 

14 

15 

14 

14 

2 

3 

3 

1 

3 

58 

61 

65 

57 

60 

26 

31 

34 

22 

24 

11 

14 

15 

13 

16 

10 

10 

10 

10 

10 

5 

6 

6 

8 

9 

22 
74 

31 
92 

33 
98 

31 
84 

30 
89 

TOTAL 


214 


249 


265 


237 


249 
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within    South    Boston,    East   Boston,    and 
downtown   Boston,    the    total   number   of 
annual  accidents  with    the    Two -Lane- 
Tunnel   Concept    in    2010    is    estimated   at 
249   as    shown   in    Table    22.      The    total 
for   the   No-Build   Alternative    is 
estimated  at   265.      This    represents    a   6 
percent    improvement    in    safety  at    local 
intersections  within  the  study  area 
(vs.    a   3  percent   improvement  with   the 
Preferred  Alternative). 

Accident  Potential;      Regional 
Highways   and   local    Roadways 
Combined 

Combining   the  accident 
potential    estimates    for   selected 
regional  hignway   and    local    roadway 
sections    contained   in   Tables    21   and    22 
results   in  a   19  percent  reduction   in 
accident  potential    in    1990    and   a    20 
percent   reduction    in    2010    for   the 
Two-lane   Tunnel   Concept    compared    to 
the   No-Build   Alternative. 

Hazardous   Cargoes 

The    Two -Lane    Tunnel   Concept 
would   change    the   routing  of   hazardous 
cargo   vehicles    through    downtown 
Boston.      These   routing   changes   are 
mainly   a    result  of    the   depression  of 
the   Central    Artery    into    a    tunnel 
through   which  passage  of    such   vehicles 
will  be  prohibited. 

Both   the    Two-Lane    Tunnel 
Concept   and   the    No-Build   Alternative 
would  have    the    same   routing  of 
hazardous   cargoes    to   avoid   the   Dewey 
Square   Tunnel   through   downtown   Boston. 

Modifications    to   the  existing 
roadway   circulation  patterns   in  the 
Chinatown  section  of   Boston   are 
included  as  a  part  of   the   Two-Lane 
Tunnel   Concept.      These   modifications 
would  alter  future  hazardous  cargo 
routes   through   downtown  Boston  as 
described  below. 

Southbound  hazardous  cargoes 
would  exit  the  Central   Artery  using 
the   Causeway   Street  off -ramp,    and   join 
the   southbound  Surface  Artery  traffic 
at   Haymarket   Square.      Between  Dewey 
Square  and  Kneeland  Street,    southbound 


hazardous   cargoes    would   use   the   new 
Surface    Artery. 

Northbound  hazardous   cargoes 
would   also   use   the    new   Surface    Artery 
between    Kneeland   Street   and   the 
Causeway   Street  northbound  Central 
Artery  on-ramp. 

Movements    of  hazardous   cargo 
vehicles    through   South  Boston   would 
also    improve  as   a  result  of   the 
Two-Lane   Tunnel    Concept.      Relative   to 
a   Seaport   Connector   Road  which   is 
assumed   to    be  constructed  by   others 
with   the    No-Build   Alternative,    the 
Two -lane   Tunnel   Concept    diverts    some 
additional    2, 200   trucks   per   day,    many 
of   which   would   carry  hazardous 
cargoes,    from  the    local   surface    street 
network   to   the    Interstate -quality 
Seaport   Access   Alignment   Tunnel. 

Emergency  Vehicle    Access 

The    Two-lane    Tunnel    Concept 
would    improve   access    across   Boston 
Harbor    for    fire,    police,    ambulance, 
and   other   emergency   vehicles . 
Emergency   vehicles    with    the    Two-Lane 
Tunnel    Concept    would  be   able   to 
respond    to   calls    faster   due    to 
reductions    in    travel    times    on   major 
highways,    as   mentioned   previously.      A 
new   two -lane    tunnel   provides    an 
alternative    travel    route    for   emergency 
vehicles    in    the   event   that    one   or  both 
of    the   existing   tunnels   become   blocked 
temporarily   due    to   an   accident   or 
other    reasons . 

The    Two -Lane   Tunnel   Concept 
would  add    one    travel    lane   in  each 
direction    along  the   Central   Artery. 
This    additional  capacity  would   serve 
to    decrease  congestion    and  increase 
travel    speeds    for   emergency  vehicles 
needing   to   use   this    facility. 
Additionally,    the    improved   connections 
between    the   Callahan/Sumner  Tunnels 
and  the   Central  Artery  or  surface 
street   system  with   the    Two-Lane    Tunnel 
Concept   would,    in   general,    offer 
improved   travel   times    for   emergency 
vehicles   passing  through   this    area. 
The   effectiveness   of   the   Two-lane 
Tunnel    in   providing  an   alternative 
route  for   emergency  vehicle  access, 
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however,    xs    somewhat   diminished 
relative    to    the   Preferred   Alternative 
by   the   reduced    tunnel  capacity. 

The    No-Build   Alternative    does 
not  offer  these   improved   connections 
and  resulting  travel   time 
improvements,   since   the  redecking  of 
the  existing   Central   Artery  will 
neither   increase  capacity    (north-south 
or   east-west)    nor   reduce   congestion    in 
the  project  area. 

3.1.7      Other  Transportation   Facilities 

Ferry    Services 

In   the    long  term,    the   No -Build 
Alternative   will   most    likely   increase 
patronage    on  harbor   ferry   services 
used   for   commuter  purposes.      That    is, 
as    congestion   and   delays    on   the 
Central    Artery   and   Southeast 
Expressway  become   more    severe  with    the 
No-Build   Alternative,    additional 
motorists   can  be   expected   to   change 
modes    from   the   private    automobile    to 
commuter   ferry.       Since    the    Southeast 
Expressway   will    continue    to   be 
congested  with   the    Two-Lane    Tunnel 
Concept,    commuter   ferry  patronage 
should    increase    in   a   similar    fashion. 

Logan    Airport 

As    detailed    in    Section    3.1   of 
the    FEIS/FEIR,    roadway   connections 
between   Boston   and   the    Airport  will 
become   increasingly  more   congested 
through    2010   with   the   No-Build 
Alternative.      This   situation  will 
occur  as   traffic  volumes  equal   to   or 
exceeding   the  capacity  of    the   Central 
Artery  approaches    to   the  existing 
tunnels,    the   tunnels   themselves,    the 
Route    1A  ramps   connecting  the   tunnels 
with   the   Airport  access/egress    roadway 
system,    and   the    internal   Airport 
roadway  system. 

In  addition,    with   the   No-Build 
Alternative,    average  vehicle 
occupancies    on  the  Central  Artery 
(i.e.,   the  number  of  persons  per 
vehicle)   will   increase  as  more  persons 
divert   to  alternative  travel  modes 
(e.g.,    the  Blue   Line  rapid  transit 
system,    dus   services,    taxis,    and 


airport   limousines),    rather   than 
contend   with   the    intensifying 
congestion    in   one   or   two   occupant 
vehicles . 

The   traffic    forecasting 
procedure   for   this    EIS/ELR  assumed 
that  the    Two-Lane   Tunnel   Concept    (as 
was    assumed   for   all  build  alternatives 
including  a   Third   Harbor  Tunnel)   will 
attract   some    12,800  more   vehicle   trips 
per   day   than   the   No-Build  Alternative 
in  the   year   2010;   most  of  these   trips 
were   assumed   to    be   diversions    from 
public    transportation   and  other  high 
occupancy  vehicles    (i.e.,    carpools, 
taxis,    vanpools,    etc.). 

The   major  positive   impact   of 
the   Two-lane   Tunnel   Concept    on   Logan 
Airport   would  be   to    improve   traffic 
circulation    and   access   to   the    Airport 
and,    specifically,    to   Bird    Island 
Flats    from  the    south   which   would   have 
separate   access    ramps    from  the 
two-lane   Third   Harbor   Tunnel.      The 
Two-Lane    Tunnel   Concept    also   provides 
a    more   direct  connection    into    the 
passenger   terminal   area  of   the   Airport 
than   does    the   No-Build   Alternative 
from  the    south   only.      Motorists 
entering  or    leaving   the    Airport   via 
Route   1A  will   continue   to  experience 
congestion,    although    the   Callahan   and 
Sumner   Tunnels   would  be    less    congested 
than   with    the   No-Build   Alternative. 
The    implementation   of   the   Two-Lane 
Tunnel    Concept   may   require  minor 
design    refinements    to   conform  fully 
with   the    Logan   Airport  master  plan   to 
double-deck   access   to   airline 
terminals.      However,    the   design   of   the 
Two-Lane   Tunnel   Concept  has  been 
coordinated   with   Massport   officials. 

Public    Transportation 

The   No-Build  Alternative  will 
increase   long-term  demands    for 
cross-harbor  public   transportation  as 
a  result  of   increased  congestion   on 
the  highway  network. 

The    long-term  impacts    of   the 
Two-Lane   Tunnel   Concept   on   the  many 
MBTA  bus    routes   within  the   study   area 
would  be  minor   in  terms   of  required 
routing  changes    resulting  from  changes 
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in   the   roadway  network   configuration. 
Most  of    these   changes   would  affect  bus 
routes   serving   Haymarket   Station. 

Buses    entering   Boston   via 
Interstate    Route    93    to   Haymarket 
Station   would  be   required   to   use   the 
new  Causeway   Street  off-ramp   rather 
than  the  previously -used   Haymarket 
Square  off -ramp.      While   some   delays 
may  be  experienced  by  buses  using  this 
ramp  at   the   Causeway   Street 
intersection,   buses    entering  Haymarket 
Station  previously  were   delayed   on  the 
Central   Artery   and   on   the   Haymarket 
exit   ramp  because  of  heavy  traffic 
volumes    on   the   highway   and   on   the 
local   roads.      MBTA  buses   would 
generally  benerit   from   improved 
downtown   Boston   trafric   circulation. 

Other   changes    in   the    local 
street  network    resulting   from   a 
depressed   Central    Artery   with    the 
Two -Lane    Tunnel   Concept   would  be 
beneficial    for   selected   MBTA  bus 
routes   using   the    Haymarket   Station. 
Specifically,    a    new   on-ramp   to    the 
Central   Artery  northbound    would  be 
provided   from   North   Washington 
Street.      Combined  with    improvements    to 
make   the    Surface   Artery   continuous, 
this  new  ramp   would  provide   a    shorter 
travel    distance    and   travel   time   for 
buses    which   now   travel    south    on 
Blackstone    Street    from   Haymarket 
Station    to   North    Street   and   merge  with 
traffic   bound    to   and    from   the   Callahan 
and   Sumner   Tunnels  before    entering   the 
northbound   Central   Artery.      Bus    routes 
from   the   north   would    also   be    able    to 
avoid   City    Square   in  Charles  town   by 
using   this  new   on-ramp.       Express  bus 
services    to   other  North    Shore 
communities   would   also  benetit   frcm 
proposed  roadway   configuration 
changes.      These  bus   routes,    described 
previously   in  the  DEIS/tDEIR,    would  be 
able  to   use  a  new  on-ramp   from 
Haymarket   Square  directly   into  the 
Callahan  Tunnel,    thus   bypassing  the 
existing  heavily  congested 
intersection  of  Blackstone 
Street/North  Street/Central  Artery 
off -ramp . 

Other  than  at   Broadway   Station, 
as  mentioned  above,    MBTA  bus    routes    in 


South   Boston    would   not  be   directly 
affected   by   the    implementation   of   the 
Third   Harbor   Tunnel   portion   of   the 
Two -Lane    Tunnel   Concept   through    South 
Boston,    since    buses    would  be   able    to 
use  the   same   streets   as  they  do 
today.      However,    improvements   to   bus 
service    in    South   Boston   could  result 
by   use   of   the   new  two    lane   Third 
Harbor   Tunnel   system  and   its    two   new 
interchanges    connecting  with  Congress 
Street,    Summer   Street   and  Northern 
Avenue . 

The   Two -Lane   Tunnel    Concept 
would  provide   a   major    improvement   to 
all   northbound  buses   to    be 
consolidated    at   South   Station 
Transportation   Center.      The   depressed 
and   widened  Central    Artery   and 
Two-Lane    Third   Harbor   Tunnel   would 
reduce    travel   times    for   all 
connections    to   and   from  both   the 
Airport   and  points    north    for   private 
operators    such   as   Greyhound, 
Trailways,    and   Vermont   Transit. 

Overall,    highway-dependent 
public    transportation    service    in    the 
study   area  would    improve   over    the 
No-Build   Alternative   with    the    T^o-Lane 
Tunnel    Concept . 

Commuter    rail    services    to    and 
from  Boston's    North   and   South    Stations 
would   not   be   directly   affected    in    the 
long  term  by   the    Two-Lane   Tunnel 
Concept   because    of   provisions    to 
relocate    tracks    and   maintain 
services .      Amtrak    services    to    South 
Station    would  be   affected   during 
construction.      Close  coordination 
would  be   maintained   between    Amtrak, 
the    FRA,    and    the   MBTA  during 
construction.      In  the    long  term, 
Amtrak    services    would  not  be   adversely 
affected. 

3.1.8      Construction    Impacts 

The  No-Build  Alternative,    with 
redecking,    will    require  a   construction 
period   of   about   three  years.      The 
No-Build  Alternative,    like   the 
Two-Lane   Tunnel   Concept,    will   have 
several  construction   impacts. 

The  redecking  construction 


87 


staging  procedure  for  the   No -Build 
Alternative  calls   for   travel    lanes    on 
the  Central  Artery   to  be   narrowed . 
This   reouction  in   lane  capacity  will 
degrade   traffic    levels  of  service,    on 
occasion  extending  congested  peak 
operating  conditions   into   what  are 
normally  off-peak  hours. 

On  the  Central  Artery  south  of 
Causeway  Street,    cne    lane  at  a  time 
will  be  out  of  service,   with   temporary 
by -pass    lanes   used    to   maintain  six 
through    lanes    whenever  possible.      The 
Central  Artery  currently  operates 
above   its   theoretical  capacity    — 
i.e.,    at  peak   conditions    —  for  4   to   8 
hours  of    the    day.      Traffic    flow    is 
subject    to    breakdown   from  relatively 
minor   disruptions    during    these   hours. 
During   the   redecking,    along  with   the 
slowing  of    traffic   resulting   from   the 
normal   curiosity   factor    (i.e., 
"rubber-necking")    associated  with   any 
roadside   disturbance,    the  capacity   of 
the    Artery  will  be   reduced   at 
construction   zone   bypasses   as    12-foot 
lanes    are   channelized    into   narrower 
11-foot    lanes.      Vehicle  operating 
speeds   will   decrease    sharply    in   these 
areas.      The    resulting    10  percent 
rediction   in   capacity  will   cause 
additional   bottlenecks    with    lengthier 
queues.      The    impact  of    the   increased 
traffic    on    the   Central    Artery   will   be 
realized    on    its    connecting   expressways 
(particularly    Interstate    Route    93    to 
the   north   and   the    Southeast    Expressway 
to   the    south ) . 

With   respect    to   the   maintenance 
of   regional    traffic    flow,    redecking 
the    High-Level   Bridge   area    is   of 
greater   concern.      Due    to   the 
bottleneck  at   this    location   and 
double -decking   of    the   northbound   and 
southbound  directions  of   the   Central 
Artery    on  the   bridge,    it  will  be 
impossible    to   maintain   three    lanes    in 
each   direction    during  peak  hours. 
Resulting  additional   congestion   and 
queuing  would  occur   for  at    least  an 
18-month  period   while   the   bridge   and 
I^verett  Circle  connections  are  being 
redecked . 

Also    during   the   redecking 
construction  period,    traffic 


diversions    from  the    Southeast 
Expressway /Central   Artery   to  parallel 
local   roadways   will   occur   during  the 
peak    and   off-peak    hours,    adding  to 
congestion   on   adjacent   surface    streets 
in    South   Boston,    downtown   Boston,    and 
East  Boston. 

Traffic    flow  on    all   Central 
Artery  ramps   will   be  maintained    at   all 
times   during  redecking.      At    least  half 
the  width  of  each   ramp    (11   feet)   will 
be  available  for  use  at  all  times 
while   the   remaining  half    is    being 
reconstructed.      Also,    one   or   two    lanes 
of   the   Surface    Artery,    depending  upon 
location   of   the   redecking  operation, 
will   be  closed   in   the    immediate 
area(s)    under   the  construction    zone. 
These  closures   will   result  in   some 
additional  congestion   on   the    Surface 
Artery   as   traffic   attempts    to   move 
through    the  construction    area.      Oice 
traffic   has   bypassed   the  construction 
area,    normal  capacity    (i.e,    number  of 
lanes)    on   the    Surface    Artery   will    be 
available   for    traffic   movements. 
These    impacts    will    be   most    notable 
during   the  peak   periods,    but   will    also 
cause   motorists    inconvenience    during 
the   off-peak   hours   of   the   day. 

Overall,    the    T^o-Iane   Tunnel 
Concept   would  have  more   significant 
local   street   network   traffic    impacts 
during  construction   than   the   No-Build 
Alternative.      The   redecking,    however, 
requires   construction    activity 
throughout   the   full    length  of   the 
Central   Artery   through    downtown 
Boston.      Therefore,    when    examining  the 
construction   period   impacts    on 
regional   expressway   traffic,    the 
Two-lane   Tunnel   Concept   has  the 
benefit   of   leaving  the   existing 
Central  Artery  in   service   throughout 
the  construction  period    (including  a 
phase,    near  the  end  of  construction, 
in   which   the  Artery  would  be   in   use   in 
addition  to  the   new  underground 
roadway).      At    the   end   of   the    Two-lane 
Tunnel   Concept   construction   period, 
all  traffic  would  be  transferred  to 
the  new  depressed  Central   Artery, 
allowing  the   demolition   of   the 
existing  structure   to  occur. 

In  short,   while  the 
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construction   time  period   would  be 
longer   for    the    Two -Lane    Tunnel   Concept 
and  the   disruption    to   traffic    using 
the    local   street  network   would  be   more 
severe,    the  provision  of   continuous 
through  service   for   the  heavy 
component    (60-65  percent)    of   regional 
traffic    on   the   Central   Artery   would  be 
better  nandled  by   the    Two -Lane    Tunnel 
Concept   than   by  redecking  with   the 
No-Build  Alternative. 

The    Two-Lane    Tunnel   Concept 
would  &e  expected   to  require   a 
construction   period  of   about    12   years 
because  of    its   depressed   Central 
Artery  section.      The   analysis   of 
construction   traffic    impacts   over   the 
12-year  construction  period   for   the 
Two -Lane    Tunnel   Concept   covers    five 
corridors: 

o  South    Boston; 


East  Boston,    and  Central    Artery 
corridors   has   been    assumed   to   begin    in 
January    1987.      Construction   of   the 
Third   Harbor   Tunnel    is    expected    to    be 
completed  by  January   1991.      This    date 
also  marks   the   expected    start   of 
construction   of   the   Storrow 
Drive/Leverett    Circle   ramp  connections 
to    the   Central   Artery;    within   the 
overall    12   year   construction   period, 
this   construction   may  be   revised   to 
accommodate    land  development 
considerations . 

Construction   period   impacts    are 
summarized  below  by  corridor.      The 
discussion   of    each   corridor    includes, 
where   appropriate,    a   description   of 
the   traffic    implications    of 
construction    activities    in   other 
adjacent   corridors   that   interact   with 
activities    in   the   corridor  being 
discussed. 


South    Bay/Fort   Point   Channel 
corridor; 

Central    Artery/Surface    Artery 
corridor    fran  Dewey    Square 
north    to   Causeway    Street; 

The    Storrow  Drive/Leverett 
Circle   connector   ramps    from 
Causeway   Street    to    the   Central 
Artery    North  Area   Project;    and, 

Logan   Airport    (East   Boston). 


South  Boston 

Like   the   No-Build   Alternative 
(which    includes    a   small-scale    Seaport 
Connector    Road  by   others),    the 
Two-Lane   Tunnel    Concept    directly 
affects    the    interior   of   South    Boston 
to    the    east   of   the    Fort   Point 
Channel.       Its   construction   would 
require   the    temporary   use    of    detour 
roads    at    several    locations,    though, 
for    the   most  part,    existing   traffic 
patterns    would  be   maintained. 


It  has  been   assumed  that 
construction  of   the   South   Boston   and 
South    Bay/Fort   Point   Channel   sections 
would   commence   simultaneously  with 
construction  of   the  depressed   Central 
Artery . 

Each  of   the  five  construction 
corridors   has   construction  sequences 
described   in  Chapter   2.0  of   this 
document.      Construction  staging 
sequences   have  been  organized   to 
maximize  maintenance  of  major  traffic 
flows   throughout  construction.      This 
section  focuses   on  the  critical 
traffic    implications  of   those 
construction  periods. 

Construction  of   the   South 
Boston,    South   Bay/Fort  Point   Channel, 


Of   particular    importance    is    the 
need   to    replace    the    Summer   Street 
bridge    over    the   railroad   tracks.       (It 
is    important   to    note,    however,    that 
the   Summer   Street   Bridge    is   currently 
posted   for  weight   restrictions    and 
will  need   to  be   replaced  with   or 
without  the  project.  )      The  existing 
bridge    would  first   be   replaced  by   an 
adjacent   temporary   four-lane   bridge 
for   approximately   one  year.      Adverse 
traffic    impacts   during  this   period 
should  be  minimal,    as   either   the 
existing  or   the   temporary  bridge    would 
be   in   service   at  all  times.      However, 
for  two  months  prior  to   the  use  of 
this   temporary  structure,    repairs   to 
the  retaining  walls  of  the  existing 
bridge,    required  as  part  of  the   Summer 
Street  Bridge   replacement,   would 
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reduce   the  capacity  of    the    bridge   by 
50  percent.      This   can  be  expected   to 
cause    some   delays    to   Summer    Street 
traffic,    especially    during  peak 
hours.      When   the   new   bridge   nas   been 
completed,    Summer   Street   traffic   would 
be    switched   from   the    temporary   bridge 
to  the  new  structure,   with  no 
interruptions   in  trafric   service. 

A  short  segment  of   A  Street 
would  be   replaced  for   five   months   by   a 
temporary  two-lane   bypass   while 
construction  of    the    tunnel  proceeds 
beneath   it.      later   in   the   construction 
process,    traftic    on   the  easternmost 
segment  of    Northern   Avenue   and   the 
private    EDIC  access    road    (also 
referred   to  as    "A"   Street,    which   is 
not   the    same    "A"   Street   mentioned 
above)    to    the   east  of    Commonwealth 
Pier  would  operate  over   a    short 
four-lane    temporary  bypass    during 
Third   Harbor   Tunnel   construction   for   a 
four-month   period.      Travel   delays    on 
both   detours    would  be   minimal. 


During   the   Two-lane   Tunnel 
Concept   construction   process,    it   is 
anticipated   that  the   new  Third   Harbor 
Tunnel   on-off   ramp   service    road 
between    Congress   Street   and  Northern 
Avenue,    the   new  easterly   on-off   ramp 
system  connecting  the    Third   Harbor 
Tunnel    Access   Road  with   Summer   Street 
and  Northern  Avenue,    as  well   as  the 
Third   Harbor   Tunnel   roadway  between 
the   Southeast   Expressway/Massachusetts 
Turnpike  and  these   interchanges,   would 
be  ready   for  use  approximately  three 
to   four  years    (no  later  than  January 
1991)    into   construction.      The 
availability   of  these   roadways   and 
interchanges    would   significantly 
improve   access   from  the    south   and 
southwest   to    the   northern   sections   of 
South  Boston   while   simultaneously 
removing  truck   and   automobile   traffic 
from  various    Fort  Point   Channel 
bridges    and  connecting  roadways. 

South   Bav/Fort   Point    Channel 

- 

Crossings 


Viaduct-Ramp   Street   would    also 
be   closed   for   an    estimated  two    year 
period.       An   elaborate   detour   would  be 
required.      B   Street,    in   the   vicinity 
of    its    intersection  with   Congress 
Street,    would  remain  open,    serving   as 
part  of    the    detour    to   maintain  access 
to   the  Commonwealth  Pier  area  via 
local   streets    from   the   south.      While 
motorists    who   formerly   used 
Viaduct-Ramp   Street   in    this    area  would 
find   the    detour    to  be   circuitous, 
discouraging  north-south    local   traffic 
movements   would  be  consistent  with 
local   South   Boston   traffic  planning 
objectives . 

Only   Congress   Street  between   B 
Street  and  the  new   on-off  ramps    to   the 
Third  Harbor  Tunnel  would  be  closed 
permanently  as  a  result  of   the 
construction  of   the   Two-Lane   Tunnel 
Concept.      While   this  closure  would 
inconvenience   some   motorists  presently 
using  Congress   Street    (the   1982  AWDT 
volume  in  this   area   is   3,500  vpd), 
they  would  be   able    to  divert  to 
Northern  Avenue   which  has  the  capacity 
to  handle   the  additional  traffic  at   an 
acceptable   level  of  service. 


Construction   of   the    Two-Lane 
Tunnel   Concept    in    the   South   Bay/Fort 
Point    Channnel    area    is    identical   to 
that   described    in    the    SDEIS/SDEIR   for 
Alternative    5A.       Reference    is   made   to 
that   document,    Section   4.2.8,    for   the 
traffic    impacts    associated   with    the 
construction   of   the   Two-Lane   Tunnel 
Concept    in   this    area. 

Central    Artery /Surface    Artery 
Corridor 

For   the   first   four  years   of 
construction,    the    Two-Lane   Tunnel 
Concept    in   the   Central   Artery/Surface 
Artery  corridor  would  be    identical   to 
that   described   in   the    SDEIS/SDEIR   for 
Alternative  6.      This    is   because  direct 
access  to   the  Callahan/Sumner  Tunnels 
would  be  available   to  vehicles 
travelling  both  north  and   south  on  the 
Central   Artery.      For  a  description  of 
the  traffic   impacts   in  this    area 
during  this   period,    refer  to   the 
SDEIS/SDEIR,    Section   4.2.8. 

There   is,  however,    a  difference 
between   the  construction  traffic 
impacts    of   the   Two-Lane   Tunnel   Concept 
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during   the   construction  period  after 
the   two-lane   Third   Harbor   Tunnel    is 
open    for  use,    and   just  prior   to   when 
one    lane  of    the   Callahan   and   Sumner 
Tunnels   are   alternately  closed   and 
opened  for  a  two-year  period 
(beginning  four    years   after   the   start 
of   construction).      With   the    Two-Lane 
Tunnel  Concept,   with   a  two-lane    Third 
Harbor  Tunnel  available  for  traffic 
movement,    traffic    impacts   would  not  be 
as  severe  as   under  Alternative   6. 
This    is    because   some  of  the   Logan 
Airport  trafnc   destined  to  and  from 
the   South  would  be   able   to  use   the 
Third  Harbor  Tunnel.      Therefore,    the 
same  number  of  cross  harbor  traffic 
lanes    (two    in   each   direction)    as 
existing   could  be   maintained   during 
this  period . 

Traffic    on    the   Central    Artery 
between   the   Third   Harbor   Tunnel   and 
the   Callahan/Sumner   Tunnels   would  be 
less   than   would  be  expected  with 
Alternative   6,    after   the   Third   Harbor 
Tunnel    is   opened,    because  of    the 
diversion    of    Central    Artery   traffic   to 
parallel    local   streets    until   the 
completion  of    the   Central   Artery 
depression   construction,    late    in    1999. 

Otherwise,    construction   traffic 
impacts    in   the   Central   Artery   area   are 
similar    to    those    described    in    Section 
4.2.8   of    the   SDEIS/SDEIR   for 
Alternative    6. 


Logan    Airport    (East   Boston) 

Construction   at  Logan   Airport 
and    East   Boston    with   the    Two-Lane 
Tunnel    Concept   would  proceed 
concurrently  with   construction 
activities    in    South   Boston   to   assure 
that   the   Third   Harbor  Tunnel    is 
available   when    lane  closures    on   the 
Callahan/Sumner   Tunnels   are   required 
as  mentioned  previously. 

With   the   exception   of 
additional   trucks,    traffic    impacts 
associated   with   construction    are   only 
expected    to    be   minor   since    final 
connections    to    existing  Logan   Airport 
roadways    and   Bird    Island   Flats   could 
be   made   without   interrupting   traffic 
flow.      All  construction    at   Logan 
Airport    is   expected   to  be   completed  by 
1991. 

Public    Transportation 

No -Bui Id   Alternative 

The   No-Build   Alternative    should 
have   minimal    impacts    on    transit 
services    during  redecking;    impacts 
will    relate   only   to   public    and  private 
bus   carriers   whose   routes    include    the 
Central    Artery.      As    indicated   earlier, 
a    5    to    10    percent    reduction    in    Central 
Artery   capacity   will   cause    some 
increased   delays    and    longer   travel 
times    for   buses. 


Storrow  Drive/Leverett    Circle 
Connecting    Ramps    from  Causeway 
Street    to    the   MDEW's    North  Area 
Project    Limits 

Construction  of   the   Storrow 
Drive/Leverett   Circle  connecting 
ramps,    for  purposes  of   this   analysis, 
has  been   assumed    to  begin   in   the   fifth 
year  of  construction.      The  expected 
construction  traffic    impacts   during 
this   period  are   identical  to  those 
described  for  Alternatives    3A,    5A,    and 
6   in  the  SDEIS/SDEIR.      Reference   is 
made    to   Section   4.2.8  of   that   document 
for  a  full   description  of  these 
impacts . 


Preferred   Alternative 

It    is   probable   that   rider ship 
on    all   MBTA   rapid    transit    lines 
serving    downtown   Boston   would    increase 
during  construction    of   the   depressed 
Central   Artery.      Many  motorists   who 
have   the    option   would  divert   to 
transit   because   of    increased   delays   to 
automobile   traffic. 

Red   Line   Rapid   Transit.      As 
indicated  in   the  SDEIS/SDEIR 
(including  Section   4.2.7   and   Appendix 
4),    operation   of  the  MBTA's   Red  Line 
service   under  the   Fort  Point   Channel 
would  not  be  affected  by  construction 
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of    the    Two-lane    Tunnel   Concept.      Any 
sensitive   construction   would  be 
accomplished   during  night  periods   when 
the   rapid    transit    line   does    not 
operate . 

Blue   Line    Rapid  Transit. 
Construction  of   the   Two -Lane    Tunnel 
Concept  would  not  affect  the  Blue   Line 
in    East  Boston,    since   Route   1A  is    not 
involved   in   any  of   the   construction. 

In   downtown   Boston,    a   depressed 
Central   Artery  would  pass   directly 
over   the   Blue   Line    tunnel    under   State 
Street.      Disruptions   brought   about  by 
interior    tunnel   strengthening   would  be 
minimized  by   a   requirement   that   all 
sensitive   construction  occur    during 
night  periods   when   there    is   no   Blue 
Line   service. 

Orange   and  Green   Lines    Rapid 
Transit.      Both    the   MBTA's  Green   and 
Orange    Lines    are    located  adjacent    to 
the   Central   Artery    in    the    North 
Station/Ha ymarket    Square    area.       At    the 
Haymarket  portal,    a    temporary  ramp 
passing   over    the   Green   Line    would  be 
constructed    to   serve    traffic   diverted 
from   the   c losure  of    the    New  Chardon 
Street   Ramp.      Also,    a   replacement 
parking  facility   may  be   built    in    this 
same   Canal/Haverhill    Street   area.      No 
major   disruptions    to   MBTA  service    are 
expected    during    the   construction  of 
this    air    rights    facility. 

Bus    Services.      Construction  of 
the    Two -Lane    Tunnel   Concept    in   the 
Fort   Point   Channel  area  would 
temporarily  close  or  reduce   the 
capacity  of   bridges  across   this 
waterway.      Several  MBTA   local   bus 
routes   use    these    bridges    to  provide 
service  between   South   Boston  and  other 
locations.      These  routes  would  be 
affected  by  construction,   with   detours 
necessary  as   bridges  are  completely 
closed.      Increased  delays   due   to 
increased  congestion  and  more 
circuitous   routes  would  result   in  an 
overall  degradation   in  the  quality  of 
dus  service  in   South   Boston   during  the 
construction  period.      These   impacts, 
as  described  in   the   SDEIS/SDEIR  and 
Appendix   4    to   the  DEIS/OEIR, 
(described  for  Alternatives   3   and   5) 


also  apply   to   the    Two-Lane   Tunnel 
Concept . 

Within   downtown  Boston,    in 
general,   express  bus    services,    in 
particular,   would  experience  an 
increase   in   ridership   during 
construction. 

The  MBTA  operates    numerous 
local  and  regional  bus   routes   within 
downtown  Boston.      Many  of   these  routes 
would  be  disrupted   during  the 
construction   of   a  depressed  Central 
Artery,   particularly   those   serving   the 
Haymarket   Square   area.      These 
disruptions    would   arise   from  general 
increases    in   traffic   congestion    in 
this    area  caused  by   the  construction 
process,    resulting   in   delays    and 
longer   trip   times,    as   well    as   from 
possible  changes   in  routings   due   to 
various    roadways   being  taken    out   of 
service    either   temporarily   or 
permanently.      Some   delays    or 
reroutings   of   services    provided   by 
other   bus   companies    which   use   the 
Southeast   Expressway   and/or    the 
Central    Artery   could   also   be   expected 
during   the  construction   process. 

Within    East   Boston,    service    on 
MBTA  express   bus    routes    which   use 
Route    1A  would  be    subjected    to   minor 
additional   delays   due    to    the    increase 
in    truck   traffic   and  congestion 
approaching  downtown  Boston   during  the 
depression  of    the   Central    Artery. 
Otherwise,    there   would  be   few   impacts 
on    East   Boston   bus    services    since 
there    is    no   Route    1A  construction    with 
the   Two-Lane   Tunnel   Concept. 

Airport  Bus,    Limousine,    and 
Taxi    Services.      Minor  delays   to 
traffic    entering   or   leaving  Logan 
Airport   could  be   expected   during  the 
construction   of   the   Two-Lane   Tunnel 
Concept.      As    explained   in   the 
SDEIS/SDEIR,    the  main    access    roadways 
and  ramps  would  remain   open   at  all 
times,    although   there  may  be   temporary 
detours   or  capacity    (width) 
restrictions . 

Passenger   Rail    Services. 
Construction  in  the  South  Bay  area 
would  require  the  temporary  relocation 
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of  several   railroad  tracks  near  the 
interchange   of  the  Central   Artery  with 
the  Massachusetts   Turnpike.      These 
tracks   are  used  for  both   local 
commuter  rail  and    long  distance   Amtrak 
services.      Tie-ins   of  the   temporary 
detour  tracks  would  be   made   during 
periods   of   little   or  no   scheduled 
train  service,    such  as  at  night  or   on 
weekends,    in   order  to   keep  any 
disruptions  of  service   to  an   absolute 
minimum. 

At  North  Station,    while 
construction  of  new  ramp  connectors 
between   the  Central   Artery  and   Storrow 
Drive  proceeded  under  the   ten  existing 
tracks,   it  would  be  necessary  to 
construct  seven  new  tracks  for 
temporary  use  by  the  MBTA/B&M 
Railroad.      Again,    service  disruptions 
should  be  minimal  since  all 
connections   to  these  temporary  tracks 
would  be  made   during  periods   of   little 
or  no  service. 

Ferry  Services.      No  delays  to 
the  commuter  ferry  services  provided 
within   Boston   Harbor  would  be 
anticipated  as  a  result  of  the 
construction   of   the   Two-lane  Tunnel 
Concept  or  the  No-Build  Alternative. 
Both  would  increase  patronage   on  ferry 
services   during  roadway  construction . 
These   increases  would  be  caused  by 
motorists  seeking  to  avoid 
construction-related  delays  to 
traffic.      It  may  be  necessary  for  the 
ferry  companies  to   schedule  additional 
trips  in  order   to  accommodate  the 
expected  patronage   increase. 
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3.2 


RELOCATION  IMPACTS 


In  the  discussions  which 
follow,  all  references  to  acquisition 
of  properties  or  buildings  refer  only 
to  those  properties  or  buildings  whose 
tenants' /owners'  businesses  would  be 
displaced  by  the  proposed  project. 
Other  property  acquisitions  would 
occur  as  part  of  this  project,  but 
would  not  involve  business 
displacements.  Where  mitigating 
measures  are  necessary  to  ensure  the 
continuance  of  business  operations 
during  the  construction  phase,  they 
are  discussed  in  Section  4.4  LAND  USE 
IMPACTS  Of  the  FEIS. 

3.2.1  Business/Government  Agency 
Takings 

The  Two-Lane  Tunnel  Concept 
would  require  partial  or  total  takings 
necessitating  the  relocation  of  111 
businesses  and  3,600  employees.   Nine 
parking  lots  located  under  the 
existing  Central  Artery  and  owned  by 
the  City  of  Boston  and  the  MDPW  are 
permanently  taken.  Provision  for 
replacement  parking  is  discussed  in 
Section  4.4  LAND  USE  IMPACTS,  of  the 
FEIS. 

3.2.2  Displaced  Businesses  and  the 
Availability  of  Comparable 
Relocation  Space 

This  section  identifies  the 
affected  businesses  and  reviews  the 
availability  of  comparable  relocation 
space  for  those  affected. 

Area  North  of  Dewey  Square 

The  Anelex  Building  (see  Figure 
26,  #1)  at  150  Causeway  Street  with  62 
tenants  and  2,200  employees, 
accommodates  primarily  office  space  on 
its  upper  floors  and  retail  space  at 
ground  level.  Approximately  half  of 
the  tenants  are  public  agencies  and 
half  are  private  businesses.  The 
property  also  includes  a  440-car 
surface  parking  lot  in  the  back  (see 
Figure  26,  #1A). 

The  Boston  Garden,  located  next 
to  the  Anelex  Building  on  Causeway 


Street  would  not  be  taken;  however, 
the  Garden  leases  39,200  square  feet 
of  space  at  the  Anelex  Building  and 
depends  on  the  availability  of  office 
and  storage  space.   In  addition,  truck 
deliveries  to  the  Garden  pass  through 
the  Anelex  Building  via  a  ramp  from 
the  Anelex  parking  lot  to  the 
building's  second  floor  and  then 
through  an  enclosed  above-grade 
passageway  between  the  two  buildings. 
The  Anelex  taking  requires  that 
relocation  space  and  comparable 
delivery  access  be  provided  for  the 
Boston  Garden  to  ensure  that  none  of 
its  operations  are  disrupted. 

The  Anelex  Building  represents 
one  of  the  largest  concentrations  of 
Class  B/C  office  space  (a  rating  which 
indicates  that  the  building  is  old, 
does  not  offer  "first  class"  office 
space,  and  therefore  has  more 
competitive  rents)  in  the  Central 
Business  District.   There  is  not  a 
great  deal  of  such  space  available  at 
competitive  locations  to  handle  all  of 
the  required  relocations  from  this 
building.   However,  there  are  a  number 
of  anticipated  building  conversions  in 
less  competitive  locations  which  are 
anticipated,  especially  in  the  Fort 
Point  Channel  area  and  lower 
Washington  Street.  Other  buildings  in 
the  North  Station  area  are  also  being 
converted  from  current  uses  such  as 
storage,  showroom,  or  manufacturing 
space  to  office  space.  While  there 
are  no  specific  relocation  areas  in 
the  North  Station  area  to  accommodate 
the  440  car  lot,  in  the  long  term  some 
of  the  spaces  could  be  provided  for  by 
building  a  garage  on  State-owned 
property  in  the  vicinity  of  Haverhill 
Street  (above  the  MBTA  Orange  and 
Green  Lines).   In  addition,  Phase  1  of 
the  North  Station  Development  plans 
call  for  parking  to  serve  the  North 
Station  area. 

In  addition,  the  building's 
largest  tenant,  the  U.S.  Coast  Guard, 
is  scheduled  to  move  to  the  U.S. 
Customs  Building  on  Atlantic  Avenue 
upon  completion  of  that  structure's 
renovation.  The  Small  Business 
Administration  may  also  relocate  to 
this  building.  An  11-story,  602,000 
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1 

1 50  Causeway  St. 

Primarily  Office,  some 
Storage  &  Retail  (62) 

1A 

150  Causeway  St 

Parking 

2 

131  Beverly  St. 

Primarily  Manufacturing 
&  Warehouse 

3 

226  Causeway  St. 
( Loading  Dock  Only ) 

Bakery  Manufacturing 
&  Distribution 

4 

Beverly  St.  Lot  (proposed) 

Parking 

5 

Haverhill  St  Lot  (1  of  2  parcels) 

Parking 

6 

Causeway  St.  Lot 

Parking 

7 

North  Washington  St.  Lot 

Parking 

8 

Cooper  St  Stillman  Place  Lot 

Parking 

9 

Endicott Stillman  Street  Lot 

Parking 

10 

N.  Washington/Cross/New 
Chardon  Street  Lots  (2) 

Parking 

11 

Blackstone/North/Cross 

St.  Lot 

Parking 

12 

Purchase/High/Atlantic  St. 
Lots  (2) 

Parking 

13 

15  Northern  Ave. 

Lobster  Wholesale 
Retail                              i 

Note:  Numbers  in  parenthesis  indicate  the  number 
of  businesses  displaced,  if  more  than  one 

Proposed  Proiect  Construction 
Business  Relocation 
Approximate  Tunnel  Wall 


Figure  26 

Relocation  Requirements 

Area  North  of  Dewey  Square 
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square  foot  (sf)  federal  office 
building,  currently  under  construction 
at  North  Station,  can  accommodate 
other  federal  offices  currently 
located  in  the  Anelex  Building.   The 
Registry  of  Motor  Vehicles  may  also 
relocate  to  the  Registry's  main 
facility  at  100  Nashua  Street  in. 
Boston  in  the  future.   The  Registry 
and  federal  agencies  with  relocation 
options  which  include  moving  to 
government  buildings,  will  reduce  the 
amount  of  competition  faced  by  tenants 
desiring  to  move  to  comparable  space 
in  privately  owned  buildings. 

The  Charles  River  Building  (see 
Figure  26,  #2)  at  131  Beverly  Street 
houses  eight  manufacturing  or 
warehouse  uses.  Relocation  space  is 
available  in  Boston  for  Charles  River 
Building  tenants,  since  the  market  for 
mill-type  industrial  space  in  Boston 
is  very  active,  especially  in  the 
South  Boston/Fort  Point  Channel  area. 

The  Stop  and  Shop  Bakery  (see 
Figure  26,  #3),  a  manufacturer  and 
distributor  of  bakery  goods  employing 
300,  is  listed  as  a  displaced  business 
although  it  is  too  early  to  tell 
whether  the  property  taking,  which 
affects  a  small  portion  of  the 
property,  would  ultimately  lead  to  a 
business  relocation.   Stop  and  Shop 
has  announced  that  the  bakery  will  be 
relocated  independently  of  this 
project.   The  building  would  be 
available  for  a  number  of  other 
possible  uses.   The  bakery  utilizes 
the  entire  six-story  facility  at  226 
Causeway  street  in  the  North  Station 
area  for  the  manufacture  of  bakery 
goods  and  their  region-wide 
distribution.  With  the  exception  of 
the  one-story  loading  area,  which  juts 
out  from  the  building's  northwest 
corner,  the  remainder  of  the  building 
itself  would  not  be  affected.   The 
Two-Lane  Tunnel  Concept  takes  the 
one-story  loading  area.   It  appears, 
however,  that  an  access  road  could  be 
built  from  North  Washington  street  to 
the  north  of  this  building  (using  part 
of  the  present  Charles  River  Building 
site),  with  a  temporary  loading  dock 
area  also  provided  in  this  area,  which 
could  permit  the  Stop  and  Shop  Bakery 


to  remain  in  operation.   A  truck 
maneuvering  area  would  also  be 
provided.   If  this  were  to  be 
determined  to  be  unacceptable  to  the 
Stop  and  Shop  Co.  during  the  design 
phase,  then  truck  distribution  of 
goods,  a  vital  part  of  the  business' 
operation,  would  be  difficult  or 
impossible  during  construction. 
Relocation  of  this  businesss  cannot  be 
ruled  out  at  this  time,  therefore, 
owing  to  the  uncertainty  of 
maneuvering  large  trucks  in  relocated 
loading  area,  and  decisions  by  the 
owner  regarding  the  suitability  of  the 
mitigating  measures.   There  are  a 
number  of  industrial  sites,  both 
freestanding  and  in  industrial  parks, 
to  which  the  Stop  and  Shop  Bakery 
might  relocate.   While  there  are  few 
existing  facilities  or  appropriate 
parcels  upon  which  to  build  within  the 
Route  128  area,  numerous  parcels  are 
available  throughout  the  Route  495 
area  which  are  appropriate  and  provide 
convenient  regional  access.   As  noted 
above,  the  Stop  and  Shop  bakery  is 
planned  to  be  relocated  independent  of 
this  project,  and  the  buildinq  would 
be  available  for  other  uses. 

Nine  publicly-owned  parcels 
used  as  parking  lots  (owned  primarily 
by  the  City  of  Boston  and  also  by  the 
MDPW)  would  be  taken  below  the  Central 
Artery.   About  30  employees  would  be 
affected  (see  Figure  26,  #s  4-12). 
Parking  lot  operators  run  several  lots 
or  other  businesses,  so  the 
possibility  exists  for  employee 
transfers.   Most  of  the  lots  are  run 
by  operators  who  bid  for  them  on  a 
yearly  basis,  and  lease  agreements 
stipulate  a  30-day  or  24-hour  notice 
to  terminate.   Therefore,  these 
employment  opportunities  are  already 
short-term  in  nature.  Refer  to 
Section  4.4  LAND  USE  IMPACTS  in  the 
FEIS  for  a  discussion  on  the 
Commonwealth's  commitment  to  ensuring 
that  comparable  space  for  parking  is 
made  available. 

Hook  Lobster  at  15  Northern 
Avenue,  with  15  employees,  is  a 
lobster  retailer  and  distributor  (see 
Figure  26,  #13).   There  is  ample 
vacant  land  available  with  water 
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14 

375  Broadway 

Printer/Warehouse  (2) 

15 

275  A  Street 

Parking 

16 

295  A  Street 

Fish  Distributor 

17 

40  Wormwood  St. 

Glass/Metal  Fabrication; 
Wooden  Skid  Manufacture 

18 

430  Summer  St. 

Manufacturer/Importer  of 
Leather  Goods 

19 

335  B  St.  Extension 

Hoisting/Rigging 
Manufacture  &  Retail 

20 

440 -450  Summer  St. 

Office/Manufacturing/ 
Warehouse  (7) 

21 

30  Trilling  Way 

Warehouse/Manufacturing         ; 

Note:  Numbers  in  parenthesis  indicate  the  number             ! 
of  businesses  displaced,  if  more  than  one 
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Relocation  Requirements 

South  Boston/South  Bay  Areas 
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frontage  on  Reserved  Channel  at  King 
Industrial  Park  to  accommodate  Hook 
Lobster. 

South  Boston/South  Bay  Areas 

The  Rapid  Service  Press 
Building  at  375  Broadway  accommodates 
a  printing  and  warehouse  business 
employing  a  total  of  75  employees  (see 
Figure  27,  #14).   Businesses  at  the 
Rapid  Service  Press  Building  should  be 
able  to  find  comparable  space  within 
close  proximity  of  their  existing 
locations. 

The  Solomon  Parking  Lot  has  two 
part-time  employees  (see  Figure  27, 
#15).   Slade  Gorton  Company  at  295  A 
Street  (see  Figure  27,  #16)  is  a 
wholesaler  and  distributor  of  frozen 
fish  with  65  employees.  Boston  Plate 
and  Window  Glass,  which  occupies  a 
building  at  40  Wormwood  street,  is  a 
glass  and  metal  fabricator  employing 
15  people;  a  tenant  at  the  same 
address  produces  wooden  skids  and 
employs  two  persons  (see  Figure  27, 
#17).   The  Harding  Company  at  335  B 
Street  Extension,  with  16  employees, 
is  a  supplier  and  manufacturer  of 
hoisting  and  rigging  equipment  (see 
Figure  27,  #19).  Woymer  Manufacturing 
Company  at  430  Summer  street  (see 
Figure  27,  #18)  has  75  employees  who 
manufacture  or  produce  leather  goods. 
The  Pappas  Building  at  440-450  Summer 
Street  supports  six  tenants  involved 
in  office,  sales,  manufacturing,  or 
warehousing  and  distribution 
activities  (see  Figure  27,  #20). 
Jointly,  167  work  at  the  Pappas 
Building.  The  Commercial  Union 
Insurance  Company  at  30  Trilling  Way 
with  67  employees,  provides  shipping, 
warehousing,  and  printing  services  for 
its  Boston  area  offices  (see  Figure 
27,  #21). 

There  are  a  number  of  possible 
relocation  resources  for  those  office, 
manufacturing,  processing,  and 
warehousing  concerns.  Examples  of 
space  include  vacant  buildings  on 
Summer  and  Wormwood  streets,  such  as 
290,000  sf  at  the  former  Hub  Folding 
Box  Company  on  Wormwood  street  (3 
buildings);  90,000  sf  of  space  at  the 


Morton  Shoe  Building  on  Summer  Street; 
approximately  800,000  sf  now  being 
leased  by  the  Economic  Development 
Industrial  Corporation  of  Boston 
(EDIC)  at  the  former  Boston  Army 
Base.   Plans  call  for  redevelopment  of 
an  additional  825,000  sf  at  Building 
114  by  one  or  more  private  developers 
at  the  Army  Base  under  EDIC  auspices. 

The  Boston  Marine  Industrial 
Park  and  the  Boston  Army  Base  are 
owned  by  the  Economic  Development  and 
Industrial  Corporation  of  Boston 
(EDIC).   During  recent  coordination 
meetings  with  EDIC,  the  agency  has 
indicated  that  it  would  make  every 
effort  to  find  a  place  for  businesses 
displaced  by  the  project  in  one  of 
their  industrial  parks  or  at  suitable 
locations  within  the  City. 

However,  there  is  currently  no 
vacant  land  for  sale  or  lease  within 
the  immediate  neighborhood  of  Solomon 
Parking.   The  area  is  desirable  to 
investors  and  speculators  for  future 
development,  and  parcels  being  held 
for  development  are  already  being  used 
on  an  interim  basis  for  off-street 
parking  or  other  uses.   It  is  unlikely 
that  this  business  could  be  relocated 
within  its  present  neighborhood. 

East  Boston/Logan  Airport 

At  Logan  Airport,  the  Eastern 
Air  Freight  Building  (Figure  28,  #25,) 
and  Hill  Air  Cargo  Building  (Figure 
28,  #24)  provide  space  for  15 
businesses  involved  in  some  aspect  of 
freight  forwarding,  jointly  employinq 
184  employees.   The  National  Car 
Rental  facility  (Figure  28,  #26),  with 
120  employees,  supports  an 
administrative  building,  a  facility 
for  minor  car  repairs,  and  lot  space. 

Massachusetts  Port  Authority 
has  stated  a  priority  intention  to 
facilitate  the  continued  operation  of 
affected  Airport  businesses  on 
alternate  sites  on  Airport  property  or 
other  appropriately  zoned  industrial 
areas.  Massport  believes  it  has 
adequate  space  to  accomplish  this:   65 
acres  of  land  could  be  made  available 
at  Bird  Island  Flats  (BIF);  land  in 
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24  Logan  Airport,  Freight  Forwarders  (12) 

25  Logan  Airport,  Freight'Forwarders  (3) 
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Note:  Numbers  in  parenthesis  indicate  the  number 
of  businesses  displaced,  if  more  than  one 
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the  southwest  section  of  the  Airport 
is  scheduled  to  become  available  in 
the  future;  and  additional  acreage  is 
available  on  the  north  side  of  the 
Airport. 

3.2.3  Related  Business  Economic 
Impacts 

Despite  the  availability  of 
replacement  property  and  other 
relocation  benefits  which  are 
discussed  in  Section  3.2.2,  it  is 
useful  to  note  some  particular 
concerns  identified  during  interviews 
related  to  business  displacement.   It 
is  difficult  to  do  a  more  systematic 
analysis  of  the  cost  differential 
relocated  businesses  may  experience 
because  owners  are  reluctant  to  reveal 
their  expense  portfolios  at  the 
conceptual  stage  of  such  a  project. 

Longer-term  property  owners 
with  favorable  (if  any)  remaining 
mortgage  payments  would  experience 
significant  cost  increases  if  they 
chose  to  construct  a  new  building  to 
specification.  Present  tenants  with 
advantageous  long-term  leases  would 

probably  experience  an  increase  in 
rents  as  a  result  of  having  to 
negotiate  a  new  contract  elsewhere. 
For  example,  Spencer  shoe  has  been  in 
the  Pappas  Building  since  its 
construction  in  1962;  the  business  had 
a  20  year  lease  with  a  16-year  option 
to  renew.  Rent  anywhere  else  would 
likely  be  significantly  higher  than 
current  rent  levels,  still  other 
long-term  renters  who  modified  their 
properties  may  not  be  reimbursed  for 
improvements  unless  specific  measures 
were  stipulated  in  lease  agreements. 

Impacts  may  be  most  severe  for 
some  of  the  manufacturing  and 
warehouse  businesses,  many  of  them 
located  in  South  Boston:   Wardrobe 
Maker,  Noymer,  Harding,  Slade  Gorton, 
and  Commercial  Union  Insurance 
Company.   Unlike  office  furniture 
which  can  be  moved  quickly, 
manufacturing  or  warehouse  businesses 
have  heavy  equipment  or  intricately 
stored  material  which  cannot  be  moved 
easily,  thereby  creating  the  potential 
or  likelihood  for  business  disruptions 


during  relocation.   Possible  halts  in 
operations  can  be  costly  for 
individual  businesses,  and  this  type 
of  loss  is  not  covered  by  relocation 
benefits.   These  relocations  are  also 
very  disruptive  for  businesses  that 
ship  nationwide  and  whose  goods 
movement  must  be  maintained  while  such 
a  move  is  in  progress. 

Because  such  businesses 
contribute  to  the  diversity  of 
Boston's  economic  base,  it  may  be 
important  to  consider  the  provision  of 
special  incentives  to  businesses  to 
help  them  recoup  any  losses  and  to 
ensure  that  they  relocate  in  the 
immediate  area  (which  most  of  those 
interviewed  appeared  to  prefer).   This 
may  be  encouraged  by  specific 
initiatives  taken  at  the  city  level 
such  as  tax  abatements,  low  interest 
loans,  and  the  provision  of  technical 
assistance.   These  options  would  be 
explored  in  the  design  phase. 

It  is  also  important  to  give  as 
much  notice  as  possible  to  businesses 
who  would  have  to  relocate.   Based  on 
interviews  with  the  business 

representatives,  it  is  estimated  that 
at  least  18  months  to  2  years 
following  property  acquisition  would 
be  needed  to  carry  out  a  timely  and 
orderly  relocation  program.  This  time 
would  be  necessary  to  enable  some  of 
the  businesses  to  negotiate  land 
purchases  or  leases,  to  build  to 
required  specifications,  and  to 
schedule  the  move  at  a  time  when  it 
will  be  least  harmful. 

3.2.4  Community  Economic  Impacts 

Property  takings  of  the 
Two-Lane  Tunnel  Concept,  requiring  the 
relocation  of  businesses  along  the 
alignment,  would  result  in  tax  losses 
to  the  City  of  Boston.   However, 
long-term  impacts  for  the  proposed 
project  on  local  property  taxes  are 
estimated  to  include  a  $5-$10  million 
annual  property  tax  benefit  after  full 
absorption  of  the  air  rights 
development  that  would  be  expected  to 
become  available  above  the  depressed 
Central  Artery,   in  addition,  a 
$20-$30  million  one  time  receipt  (not 
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annual)  would  result  because  of  a 
faster  absorption  rate  of  space  in  new 
South  Boston  developments  (see  Section 
4.6  ECONOMIC  IMPACTS  in  the  FEIS/FEIR) . 

As  indicated  previously,  it 
appears  possible  to  relocate  the 
loading  area  at  the  Stop  and  Shop 
Bakery  to  allow  it  to  operate  during 
construction.   However,  if  the  Stop 
and  Shop  Bakery  relocates  as  recently 
announced,  it  would  probably  move  to 
or  build  a  more  modern  facility  in 
Boston  or  along  Interstate  Route  495, 
leaving  open  the  possibility  of  job 
losses  among  a  portion  of  its  300 
employees,  25  of  whom  are  from  the 
North  End,  12  are  from  Charlestown, 
and  90  others  are  from  different 
sections  of  Boston.   Eleven  percent  of 
their  work  force  is  minority.   Because 
the  majority  of  employees  are  involved 
in  labor  intensive  activities,  some 
job  loss  would  likely  result  because 
of  automation.   If  the  business  were 
to  relocate  outside  Boston,  some 
employees  may  be  unable  to  commute  to 
the  new  location.  Similar  employment 
opportunities  may  be  difficult  to  find 
in  a  city  where  manufacturing  jobs  are 
being  replaced  by  service  and  other 
office  jobs.   In  other  instances,  job 
accessibility  for  employees  of  other 
displaced  businesses  should  be 
maintained  as  businesses  can  probably 
relocate  in  the  same  vicinity. 

Of  the  nine  parking  lots  taken 
under  the  Central  Artery,  the  taking 
of  the  lot  bordered  by  Blackstone, 
Cross,  and  North  Streets  may  cause  the 
most  adverse  economic  impacts  because 
of  its  convenient  location  to  North 
End  activities.  If  comparable  space 
during  weekdays  is  unavailable,  some 
people  may  be  discouraged  from  dining 
or  shopping  in  this  area  upon  removal 
of  this  lot.   The  Commonwealth  is 
exploring  other  parking  alternatives 
in  order  to  avoid  adverse  economic 
impacts  to  this  community.  Plans  for 
replacement  parking  are  discussed  in 
Section  4.4  LAND  USE  IMPACTS  of  the 
FEIS/FEIR. 

For  the  remainder  of  the 
takings  in  the  central  area,  South 
Bay,  and  south  Boston,  numerous 
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locations  accessible  to  the  existinq 
businesses  are  available;  therefore, 
adverse  economic  impacts  are  not 
expected  to  result.   In  South  Boston 
manufacturing  and  industrial  jobs  are 
actually  expected  to  increase  due  to 
the  current  redevelopment  of  space  at 
the  Boston  Army  Base  and  due  to 
roadway  improvements  built  as  a  result 
of  the  Two-Lane  Tunnel  Concept.  These 
improvements  would  also  increase 
revenues  in  the  long  term. 

In  East  Boston  there  are  no 
significant  community  economic  impacts 
because  it  is  anticipated  that  most 
businesses  would  relocate  at  the 
Airport,  thereby  preserving  existinq 
jobs  for  East  Boston  residents. 

Based  on  the  relocation 
interviews  conducted  for  this  study, 
the  number  of  minority-owned 
businesses  to  be  relocated  by  the 
project  is  negligible.   The  percentage 
of  minority  employment  at  Logan 
Airport  is  lower  than  for  the  City  of 
Boston  as  a  whole.  Business 
relocations  at  the  Airport  are  not 
expected  to  affect  a  significant 
number  of  these  employees.   Minority 
representation  in  certain  areas, 
however,  is  higher.   In  South  Boston, 
the  number  of  minority  employees 
affected  by  relocation  is 
approximately  16  percent  of  the  total 
affected  work  force.  This  percentage 
is  comparable  to  the  total  number  of 
employed  minorities  who  reside  in  the 
City  of  Boston  (18  percent). 

3.2.5  Massachusetts  Department  of 
Public  Works  Relocation 
Procedures 

A  business  relocation  agent 
would  be  assigned  by  the  MDPW  to 
assist  each  relocating  business  in  all 
phases  of  relocation  and  in  the 
preparation  of  documentation  required 
to  process  payment  claims.   The 
relocation  agents  would  inform  all 
business  owners  of  their  benefits  and 
entitlements,  courses  of  action  which 
are  open  to  them,  any  special 
provisions  designed  to  encourage 
businesses  to  relocate  within  the 
City,  and  other  public  or  private 


programs  that  may  provide  them  with 
assistance. 

Relocation  Benefits 

Depending  on  the  type  of 
ownership  and  the  business  options  one 
chooses,  displaced  businesses  are 
eligible  for  several  payments: 

1.  Actual  reasonable  costs  of 
moving  and  related  expenses. 

2.  Direct  loss  of  tangible 
personal  property  for  items 
that  are  not  moved  and  cannot 
be  sold. 

3.  Actual  reasonable  expenses  in 
searching  for  a  replacement 
business,  not  to  exceed  $500. 

4.  A  fixed  payment  in  lieu  of  the 
payment  for  actual  expenses  and 
losses,  not  to  exceed  $10,000. 

In  addition,  the  property 
owners  are  reimbursed  for  the  full 
fair  market  value  of  the  business 
property.   If  any  business  or  property 
owner  has  been  denied  a  payment  or 
disagrees  with  a  computed  amount,  an 
administrative  appeal  process  is 
available  through  the  Hearing  Examiner 
of  the  MDPW. 

Functional  Replacement 

FHWA  policies  provide  for 
functional  replacement  of 
publicly-owned  facilities  displaced  by 
the  project,  where  such  replacement  is 
in  the  public  interest,  as  determined 
by  consultation  with  FHWA.   Functional 
replacement  involves  compensation 
beyond  appraised  market  value  of 
public  property  taken  for  highway 
projects  if  replacement  cost  exceeds 
appraised  value.  FHWA  must  approve 
actual  replacement  cost  and  review 
site  selection  design  and  construction, 

3.2.6  Other  Possible  Sources  of 
Assistance 


Other  potential  resources  to 
minimize  economic  harm  to  displaced 
business  establishments,  and  to 
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increase  the  likelihood  of  their 
remaining  within  city  limits  were 
explored.   Sources  contacted  include 
State  and  local  agencies,  the  Small 
Business  Administration  (SBA), 
Economic  Development  and  Industrial 
Corporation  of  Boston  (EDIC/Boston) ; 
Boston's  Neighborhood  Development  and 
Employment  Agency  (NDEA);  the 
Massachusetts  Government  Land  Bank; 
and  local  banks.   In  some  cases,  the 
SBA  will  guarantee  loans  or  issue  a 
debenture  in  conjunction  with  other 
lenders. 

Several  other  agencies  have 
programs  which  could  assist  relocating 
businesses.   These  include: 

o      NDEA  of  Boston  operates  a 
program  for  retail  and 
commercial  businesses  in  nine 
targeted  sections  of  Boston. 
For  eligible  businesses,  the 
program  provides  loans  at 
reduced  interest  rates  for 
facade  improvements  or 
commercial  development  through 
participating  commercial 
banks.   This  program  also 
provides  loan  packaging  and 
architectural  assistance. 

o      EDIC/Boston  assists  in 

reviewing  the  financial  needs 
of  businesses,  provides  direct 
loan  packaging  assistance  or 
referral  to  other  financial 
assistance  programs,  and 
maintains  listings  on  available 
industrial  sites  including 
parks  developed  by  EDIC,  and 
information  on  Boston's  labor 
force. 

o      Massachusetts  Government  Land 
Bank  can  sell  or  rent  space  to 
businesses  at  below  market 
interest  rates.  It  may  work 
directly  with  businesses  or 
through  EDIC/Boston. 

In  order  to  minimize 
inconveniences  and  impacts  to 
businesses  displaced  by  the  project, 
the  Commonwealth  of  Massachusetts 
would  provide  assistance  to  affected 
businesses  in  attempting  to  secure 
additional  funds. 


3.3 


LAND  USE  IMPACTS 


Mitigating  Measures 

Mitigating  measures  for  the 
Two-Lane  Tunnel  Concept  would  be  the 
same  as  those  described  for  the 
Preferred  Alternative  in  the  FEIS/FEIR 
in  most  locations,  see  Section  4.4 
LAND  USE  IMPACTS.   The  most 
significant  differences  would  be  found 
at  Logan  Airport  where  the  Two-Lane 
Tunnel  Concept  would  have  very 
different  impacts  from  the  Preferred 
Alternative. 

3.3.1  Regionwide 

Long-term  impacts  of  the 
Two-Lane  Tunnel  Concept  on  the  region 
as  compared  to  the  No-Build 
Alternative  may  be  noticeable  in  those 
areas  where  traffic  service  has  been 
most  seriously  affected  by  delays  on 
the  Central  Artery,  and  has  inhibited 
development  which  might  otherwise  have 
occurred.   The  suburbs  close  to 
Boston,  including  Quincy,  Milton, 
Chelsea,  and  Revere,  may  experience 
some  marginal  increase  in  development 
due  to  improved  access  to  and  through 
Boston.   These  communities  may  become 
somewhat  more  attractive  locations  for 
industries  which  depend  on  good 
highway  access  to  Logan  Airport,  and 
for  service  industries  which  require 
fast  access  to  downtown  Boston  (e.g., 
printing,  office  supply  wholesalers, 
data  processing).   The  high-tech 
industries  located  along  Route  128 
(Interstate  Route  95)  and  Interstate 
Route  495  will  also  benefit  from 
improved  access  to  Logan  Airport, 
although  access  improvements  will  not 
be  as  great  as  under  the  Preferred 
Alternative. 

Large  shifts  in  residential 
preferences  are  not  likely  to  occur  as 
a  result  of  the  project.   Improved 
access  to  and  through  Boston  may 
marginally  affect  the  fluidity  of  the 
housing  market  in  the  Boston 
metropolitan  area.   In  particular, 
easier  access  between  northern  and 


southern  suburbs  and  downtown  may 
influence  household  locational 
decisions  by  giving  individual 
households  greater  choice  in  choosing 
where  to  live,  as  a  result  of  making 
access  to  work  a  lesser 'constraint. 

The  depression  of  the  Central 
Artery  would  create  approximately  20 
acres  of  developable  land  in  downtown 
Boston.   Based  on  urban  design  studies 
and  structural  considerations,  it  is 
estimated  that  this  land  could 
accommodate  approximately  2.75  million 
square  feet  of  development,  excluding 
parking  and  open  space.   It  is 
expected  that  new  parcels  would  be 
developed  for  uses  similar  to  those  in 
abutting  districts.   This  would  have 
the  positive  effect  of  reconnecting 
those  parts  of  the  city  previously 
separated  by  the  elevated  Central 
Artery.   The  pace  at  which  this  land 
would  be  made  available  for 
development  would  be  controlled  by  the 
Commonwealth.   Traffic  generation  from 
use  of  these  parcels  is  included  in 
the  2010  traffic  forecasts  as  part  of 
anticipated  growth;  economic  impacts 
are  addressed  in  Section  3.5  and 
Aesthetic  Impacts  are  discussed  in 
Section  3.10.  Joint  Development  is 
discussed  in  Section  4.4.4  of  the 
FEIS/FEIR. 

The  disposition  of  new  parcels 
would  be  carefully  regulated. 
Disposition  would  be  consistent  with 
the  development  controls  outlined  in 
Section  4.4.4  Joint  Development  of  the 
FEIS/FEIR.   Development  of  these 
parcels  can  have  positive  impacts, 
both  locally  and  regionally,  by 
insuring  that  there  is  a  mix  of  uses 
serving  a  wide  range  of  users,  and 
reflecting  the  interests  of  those 
abutting  neighborhoods  most  directly 
affected  by  the  project. 

Construction  impacts  would 
occur  as  a  result  of  traffic 
.congestion  and  inconvenience  in 
downtown  Boston. 
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Impacts  on  development  are  not 
expected  to  be  noticeable  at  a 
regional  scale,  although  traffic 
impacts  would  be  greatly  increased  due 
to  the  lower  capacity  two-lane  tunnel 
(relative  to  the  Preferred 
Alternative). 

3.3.2  Local  Districts 

Impacts  on  downtown  Boston 
neighborhoods  would  be  similar  to 
those  of  the  Preferred  Alternative. 
See  FEIS/FEIR  Section  4.4  LAND  USE 
IMPACTS  for  more  detailed  information. 

South  End 

Long-term  impacts  on  the  South 
End  industrial  area  would  be  somewhat 
improved  over  the  No-Build 
Alternative,  owing  to  improved  access 
to  the  Airport  for  high-tech 
industries  and  developments.   There 
are  no  land  use  impacts  on  the 
residential  parts  of  the  South  End. 

Construction  impacts  on  the 
South  End  would  result  from  increased 
traffic  on  Albany  Street  when  the 
width  of  access  ramps  to  the  Southeast 
Expressway  is  reduced.   The  disruption 
in  access  would  not  be  long  enough  in 
duration  to  affect  land  use. 

Industrial  Triangle 

Long-term  impacts  are  not 
likely;  any  changes  would  be  positive 
owing  to  improved  access  to  downtown 
and  Logan  Airport. 

Construction  impacts  would 
result  from  congestion  on  Frontage 
Road  and  on  the  industrial  section  of 
Dorchester  Avenue.   Firms  with 
marginal  levels  of  business  could  be 
significantly  affected  when  access  is 
impaired  during  construction,  possibly 
causing  some  changes  in  land  use. 

South  Boston 

Long-term  impacts  on  land  use 
would  occur  in  two  parts  of  South 


Boston:   the  industrial  area  north  of 
First  Street;  and  the  South  Bay  area. 

In  the  northern  industrial 
area,  the  introduction  of  a  tunnel  to 
Logan  Airport,  which  also  serves  as  an 
Interstate-quality  Seaport  Access 
facility  and  provides  direct  access 
between  northern  south  Boston  and  the 
Southeast  Expressway/  Massachusetts 
Turnpike  and  the  Airport,  would  have 
beneficial  consequences  on  the  timing 
and  amount  of  development  which  occurs 
in  the  area  as  a  whole.   There  are, 
however,  a  number  of  parcels  on  which 
the  project  would  have  a  direct 
negative  physical  impact,  resulting  in 
changes  in  possible  future  use  or 
delays  in  development  (see  Figure  29 
and  Table  23). 

The  development  proposals  which 
currently  exist  for  northern  South 
Boston  fall  into  two  broad 
categories:   industrial  development, 
and  residential/commercial  development 
oriented  to  downtown.   In  general,  the 
industrial  parcels  are  located  in  the 
eastern  portion  of  the  area,  and  the 
commercial  or  residential  parcels  are 
located  closer  to  Fort  Point  Channel. 

The  Two-Lane  Tunnel  Concept 
would  generally  increase  the  value  of 
land  and  may  cause  development  of 
offices,  hotels  and  condominiums  to 
occur  sooner  than  would  happen  without 
the  project.   The  parcels  near  Fort 
Point  Channel  would  benefit  from 
improved  regional  vehicular 
accessibility,  particularly  from  the 
expressway  connections  to  the  south 
and  west,  allowing  less  reliance  on 
connections  made  via  the  Northern 
Avenue  Bridge  and  Dewey  Square. 

In  the  industrial  areas,  the 
project  would  be  of  particular  value 
to  industries  such  as  electronics  and 
bio-medical  enterprises  which  would 
benefit  from  improved  Airport  and 
regional  highway  access.   Planned 
development  of  Bird  Island  Flats  at 
Logan  Airport  and  BOSCOM  in  South 
Boston  is  aimed  directly  at  this 
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Table  23 


SOUTH  BOSTON  LAND  USE  IKPACTS 


PROPERTY  OWNER/ 

CURRENT  USE  TAKING 

1.  Cillette/aurfaee       partial 
parking,  oil  tanka 


2.  Boston  Wharf  Co./       partial 
surface  parking, 
development  parcel 


3.  Solomon/surface         full 
parking 


4.  Slade  Gorton  full 

fish  distributor 


RELOCATION 
OF  BUSINESS 

No 


No 


yes,  see 

Relocation 

Impacts 


yes,  see 

Relocation 

Impacts 


APPROXIMATE 
AREA  AFFECTED 

13,000  sf 
open  tunnel 
19,000  sf 
over  tunnel 

11,000  sf 
open  tunnel 
54,000  sf 
over  tunnel 

39,000  sf 


27,600  sf 


SUMMARY  OF  IMPACTS 


Approximately  40  parking  spaces  permanently  taken- 
no  severe  impacts  on  business. 


11,000  sf  of  open  tunnel  cannot  be  used  in  the 
future.   54,000  over  tunnel  can  be  overbuilt,  but 
will  require  foundation  premiums.   The  project 
constrains  use  of  large  parcel. 

Will  be  taken  in  entirety.   Permanent  eaaement 
for  tunnel  constrains  use  of  parcel  for  buildinga 
and  would  require  foundation  premiums. 
Parking  use  can  occur  following  construction. 

Permanent  taking;  ramp  and  tunnel  easement 
severely  constrain  future  use  of  existing  parcel. 


c 


5.  Boston  Plate  &         full 
Window  Class/ 
manufacturing, 
warehousing 

6.  Post  Office/  partial 
surface  parking, 

vehicle  maintenance 


yes,  see 

Relocation 

Impacts 


49,700  sf 


290,000  si 
total  affected, 
145,000  sf 
available  post- 
construction 


Subsurface  tunnel  easement  constrains  future  use; 
surface  parking  could  occur. 


Permanent  parking  loss  of  approximately  340  parking 
spaces.   A  major  parcel  is  permanently  lo«t  from   ^ 
other  than  highway  use  and  the  site  is  severed  by  a 
ramp.   Parking  can  be  replaced  on  other  adjoining 
parcels  following  construction.  ^ 


7.  McCourt/surface         full 
parking 


6.  Conrail 

one  live  rail 
line,  abandoned 
lines,  vacant 

9.  Contos  property/ 
vacant 


10.  Former  Penn  Central 

land/vacant 


partial 


temporary, 
partial 


partial 


11.  Noymer,  Inc.  full 


12.  Harding  Co./  full 

manufacturing 


13.  Commonwealth  Flats/     partial 
mixed  use,  vacant 


A.  Option  Parcel  I      no 
R.  Option  Parcel  II     no 


yes 


yes 


yes 


70,000  sf; 
24,000  sf 
over  tunnel 
or  surface  road 


21,000  sf 


50,000  sf 
(3,000  sf 
over  tunnel) 

69,600  sf 
(surface  road) 


87,000  sf 
42,000 
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Parcel  is  reduced  in  sire  by  30Z  by  roadway  ele- 
ments; access  to  the  site  from  Congress  Street  is 
cut  off,  greatly  reducing  its  value  for  future 
development,  approx.  85  parking  spaces  lost 
during  construction. 

The  parcel  will  be  permanently  encumbered  by  a  ramp 
and  subsurface  easements;  use  for  rail  line  can 
continue  at  all  times  with  permanent  rail  easement 
granted. 

Approximately  3,000  sf  of  the  parcel  will  be  per- 
manently encumbered  by  subsurface  easement.  This 
will  not  affect  long-term  use  of  the  parcel. 

The  taking  will  create  a  new  surface  street  pro- 
viding access  to  the  tunnel;  current  plans  for  the 
land  are  for  long-range  office  development;  the 
project  will  have  a  positive  impact  in  the  long 
term. 

A  major  part  of  the  site  will  be  permanently 
encumbered  by  tunnel  elements. 

The  industrial  user  be  displaced.   Following  con- 
struction, a  significant  portion  of  the  parcel 
will  be  constrained  by  a  subsurface  easement. 

Commonwealth  Flats  as  a  whole  will  have  its 
flexibility  reduced  because  no  access  across  the 
parcel  from  Northern  Ave. to  Summer  St.   Specific 
parcel  impacts  are  shown  below. 

Not  affected 

Not  affected 


CO'  **  \     \\\ 


BOSTON 
HARBOR 


Figure  29 

Land  Use  Impacts 

South  Boston 


9) 


0  200  400  Feel 

EIS/E1R  for  1-90  -Third  Harbor  Tunnel;  1-93  -  Central  Artery 


Legend 


Tunnel  or  New  Roadway 

Boundary  of  Affected  Parcel  Identified  in  Table  23 


Table  23  (Cont'd.) 

SOOTH  BOSTON  LAMB  USE  IMPACTS 


ftOPKTY  OWNER/ 
CURRENT  USE 


TAKING 


RELOCATION 
OF  BUSINESS 


C.  Fiah  industries     no 
and  reatauranta 

D.  Surface  parking     no 
area 

E.  Turner  Fiaheriea    partial 


F,  Pappaa  Building     full 


no,  Mitigating 

■Matures 

required 

yea 


C.  Vacant  area 


partial 


H,  Commercial  Union    full 
Insurance  Company 

9"  Caribou  Fiaheriea      temporary, 

partial 

15.  8HIP 

A.  Surface  parking     temporary 


yea 


B.   General  Ship 
ataging  area 


partial 


APPROXIMATE 
AREA  AFFECTED 


20,000  af 
taken 


196,000  af 

permanently 

encumbered 


195,000  af 

permanently 

encumbered 


200,000  af 


10,000  af 


35.000  af 


35,000  af 
temporary, 
4,800  af  perm- 
anent 


SUMMARY  OF  IMPACTS 


Not  affected 


Minor  taking  by  ramp, 
parking. 


Adminstration  building  and 


Loading  dock  and  interior  of  building  to  be 
reconfigured  to  allow  buainess  to  operate. 


Building  ia  taken  and  aite  aignificantly  hampered 
by  aurface  and  aubaurface  project  elements.   Mini- 
mum parcel  depth  between  Summer  Street  and  project 
ia  110  feet.   (Total  parcel  ia  now  305,000  sf.) 

Potential  use  for  storage  and  washing  of  imported 
cara,  of  exiating  360,000  af,  more  than  half  ia 
permanently  encumbered,  this  includes  a  parcel 
of  60,000  af  which  will  be  landlocked  by  ramps 
and  by  parcela  owned  by  othera. 

The  land  to  be  taken  will  be  permanently  used  by 
the  project  and  will  not  be  available  for  any 
other  uses  following  construction. 

Temporary  taking  to  construct  the  tunnel,  can  be 
returned  current  uae  after  com  true  t  ion. 


Temporary  taking,  following  eonatruction  can  be 
returned  to  exiating  use. 

Temporary  taking  can  be  returned  to  current  use 
following  construction,  4,800  sf  permanently 
taken  for  ventilation  building. 
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market,  and  both  of  these  developments 
will  begin  operating  in  1984.   The 
project  may  have  significant  positive 
impacts  on  BOSCOM  by  putting  it  within 
a  few  minutes  drive  of  Logan  Airport 
and  Bird  Island  Flats,  thus  increasing 
the  opportunities  for  "high  tech" 
industrial  development  in  this  portion 
of  South  Boston.   Improved  access  to 
the  regional  highway  system  may  also 
enhance  the  development  of  container- 
port  activities  in  South  Boston. 

Industrial  land  uses  would  be 
strengthened  by  improved  access  to 
Castle  Island,  White  Fuel  and  other 
industries  located  on  East  First 
Street.   Through  trucks  would  be 
reduced  on  local  South  Boston  streets, 
a  significant  benefit  to  residential 
land  use. 

Massport-owned  Commonwealth 
Flats  is  a  significant  area  of  planned 
development.   Construction  of  the 
tunnel  would  require  the 
re-par celization  of  this  area,  and 
would  result  in  the  removal  of 
approximately  14  acres  from  future 
development  use.   Several  large 
tenants  would  be  displaced  by  the 
project  (see  Section  3.3),  including 
the  Pappas  Building  and  the  Commercial 
Union  insurance  Company. 

The  northern  half  of 
Commonwealth  Flats  is  currently 
planned  to  accommodate  buildings  and 
parking  related  to  the  BOSCOM 
development  and  the  Fish  Pier.   The 
southeastern  portion  of  the  site,  with 
access  via  the  Massport  Haul  Road,  is 
scheduled  to  be  used  for  storage, 
parking,  and  washing  of  imported 
cars.   The  project  does  not 
intrinsically  interfere  with  these 
planned  uses;  however,  site 
circulation  would  require  adjustments, 
and  the  total  quantity  of  land  taken 
for  the  project  may  require  the 
construction  of  a  parking  garage  to 
provide  an  adequate  number  of  parking 
spaces  on  Commonwealth  Flats.   Parcel 
depth  is  sufficient  from  both  Summer 
Street  and  Northern  Avenue  to 
accommodate  development,  but  service 
access  may  be  more  difficult  to 
achieve.   Any  changes  in  specific 


parcel  configuration  would  be 
addressed  in  the  preliminary  design   I 
phase  of  the  project. 

There  would  be  a  permanent  lossl 
of  340  parking  spaces  at  the  U.S.  Post 
Office  parking  and  vehicle  maintenance] 
facility  in  South  Boston.   The  primary] 
access  point  to  the  facility  would    I 
have  to  be  relocated.   The  Post  Office 
has  plans  to  construct  an  operations/  I 
maintenance  building  on  its  South 
Boston  property.   The  project  would 
not  preclude  construction  of  this  Post 
Office  facility,  but  coordination  of  j 
the  siting  and  design  of  the  new 
building  with  the  project  is  necessary 

j 

The  project  would  not  cause   ■ 

land  use  impacts  which  affect  the 
long-term  activities  of  the  Gillette  ■ 
Company . 

The  project  would  not  have 
long-term  land  use  impacts  on  South  I 
Boston's  residential  area.  r 


Construction  impacts  would    g 
include  congestion  caused  by  increased 
traffic,  both  in  the  northern 
industrial  area  and  in  the  southern 
residential  area,   in  the  northern   I 
area,  the  temporary  narrowing  of  the  r 
Summer  Street  and  Congress  Street 
Bridges,  and  construction  on  Norther 
Avenue  and  Summer  Street,  would  caus 
congestion  and  impair  access.   This 
could  temporarily  slow  development  fcjj 
the  three  to  four  year  construction 
period.   Sales  at  the  commercial 
establishments  and  restaurants  along 
the  piers  may  also  decline.   In  the 
southern  area,  the  small  stores  near 
Broadway  and  Andrew  Square  may  be 
similarly  affected  during  the  12  to  ■ 


1 

i 


a  j.  hi  I  j.  at  ±y    aiietLeu    uul  iny     uiie    ±-t.     <-v    _ 

month  period  when  the  Broadway  Bridgl 


I 


is  closed. 

For  approximately  one  year, 
construction  activities  would  preclu] 
General  Ship,  Inc.,  located  at  BMIP, 
from  using  several  of  its  facilities* 
including  Pier  5,  a  building  usee?   | 
material  assembly  operations,  the 
facility's  steam  plant,  and  parking 
areas.  II 

Viaduct  Street,  between  Summer 
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II 


and  Ramp  streets,  would  be  closed  for 
approximately  18  months.   This  would 
inconvenience  BOSCOM  and  would  require 
special  provisions  for  a  ground-level 
pedestrian  entry  from  Northern  Avenue. 

The  project  would  require  the 
temporary  taking  of  approximately  half 
of  a  BMIP  owned,  250-car  parking  lot 
for  12-18  months.   BMIP  tenants  of 
Buildings  19,  32  and  17  would  be 
affected  by  construction  noise  and 
dust;  however,  access  to  these 
buildings  from  Northern  Avenue  would 
be  maintained  at  all  times,  and  no 
disruptions  in  business  activities 
would  be  caused. 

Construction  period  loss  of  460 
parking  spaces  (in  addition  to  the  340 
spaces  permanently  lost)  at  the  U.S. 
Post  Office  South  Boston  facility 
would  occur.   Construction  period 
displacement  of  approximately  220 
spaces  on  the  Boston  Wharf  site  and 
130  spaces  at  the  Solomon  surface 
parking  lot  would  also  occur. 

The  400,000  annual  visitors  to 
the  Boston  Tea  Party  Ship  Museum  and 
the  Children's  Museum  would  be 
sensitive  to  noise  and  air  quality 
impacts  during  the  nine  to  twelve 
month  period  when  construction 
activities  would  occur  in  the  portion 
of  the  Channel  between  the  Congress 
Street  and  Northern  Avenue  Bridges. 
During  construction,  approximately  125 
spaces  would  be  temporarily  displaced 
at  the  Gillette  Company. 

Fort  Point  Channel 


Long-term  impacts  may  result 
from  increased  accessibility  to  Logan 
Airport,  which  may  encourage 
commercial  development.  These  impacts 
would  probably  not  be  singularly 
decisive  to  the  area's  future. 

Hook  Lobster  and  the  U.S. 
Customs  Building  would  be  taken  and 
future  development  of  these  parcels 
would  be  constrained  by  permanent 
subsurface  easements. 

Construction  impacts  on  the 
Port  Point  Channel  area  involve 


temporary  construction  disruption 
caused  by  barges  in  the  Channel  and 
construction  equipment  along  Summer 
Street,  Congress  Street,  and  Northern 
Avenue;  and  congestion  on  these 
streets  and  Atlantic  Avenue  due  to 
temporary  Fort  Point  Channel  bridge 
narrowings  and  Central  Artery 
construction.   This  may  temporarily 
dampen  the  marketability  of  office 
space  during  the  construction  period 
and  cause  business  losses  to  small 
commercial  establishments. 

Leather  District 


Long-term  impacts  would  likely 
be  beneficial  owing  to  projected 
decreases  of  through  traffic  in  the 
District. 

Construction  impacts  on  land 
use  in  the  Leather  District  would 
consist  of  construction  traffic  and 
disruption,  possibly  causing  delays  in 
development  activity. 

Chinatown/South  Cove 

Long-term  impacts  would  be 
positive,  resulting  from  a  reduction 
in  traffic  congestion  on  Kneeland 
Street,  particularly  during  morning 
peak  periods.   The  improvement  in 
environmental  conditions  and 
pedestrian  circulation  may  encourage 
the  area's  tourist  trade  and  enhance 
Chinatown's  viability  as  a  residential 
community. 

Construction  impacts  would 
include  increased  congestion  at  the 
Kneeland  street  exit  from  the 
Massachusetts  Turnpike  and  the 
Southeast  Expressway.  This  increase 
in  traffic  may  cause  some  short-term 
changes  in  pedestrian  circulation  and 
have  some  impact  on  business 
activities  which  are  especially 
dependent  on  pedestrian  access,  such 
as  the  restaurant  trade,  but  should 
not  cause  changes  in  land  use. 

Financial  District 

Long-term  impacts  would  not 
cause  significant  changes  in  land  use 
in  much  of  the  Financial  District. 
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High-intensity  office  uses  would 
continue  to  predominate  in  the 
Federal/Franklin  Street  area. 
Improved  access  to  Logan  Airport  would 
be  advantageous  for  existing  and 
proposed  developments.   Although, 
because  of  the  reduced  cross-harbor 
capacity  and  subsequent  higher  traffic 
volumes  on  the  Central  Artery, 
congestion  may  continue  to  act  as  a 
barrier  to  regional  accessibility. 
Access  from  the  Central  Artery  to  the 
Financial  District  would  be  slightly 
more  restricted,  especially  for 
northbound  traffic;  this  may  re-route 
some  traffic  and  result  in  some  shifts 
in  ground  floor  uses  as  the 
circulation  paths  of  pedestrians  shift 
to  adapt  to  the  new  traffic  pattern. 

The  removal  of  the  elevated 
Central  Artery  would  have  impacts  on 
land  use  along  the  edges  of  the 
Financial  District.   The  physical 
barrier  between  the  Financial  District 
and  the  Waterfront  would  be  removed. 
This  would  allow  visual  and  functional 
connections  between  these  two  areas. 
Property  values  can  be  expected  to 
rise,  causing  the  displacement  of 
marginal  businesses  and  the 
redevelopment  of  parcels  near  the 
Central  Artery  for  higher  intensity 
uses.   These  parcels,  and  those 
created  by  the  depression  of  the 
Central  Artery,  could  house  a  variety 
of  uses  including  office,  retail,  and 
residential.   The  re-establishment  of 
the  city  street  pattern  which  existed 
prior  to  the  construction  of  the 
Central  Artery,  and  the  development  of 
the  new  parcels,  would  strengthen  the 
Financial  District,  and  perhaps 
increase  its  diversity  of  uses. 

The  project  may  increase 
development  pressure  for  Class  A 
office  space  in  the  Broad  street 
area.   Major  redevelopment  has  not 
occurred  in  this  area,  in  part  due  to 
the  presence  of  the  Central  Artery. 
The  physical  characteristics  of  the 
buildings  in  this  Historic  District 
are  protected.   Change  may  come  in  the 
form  of  pressure  for  rehabilitation 
for  luxury  office  reuse.   It  is 
possible  that  this  rehabilitation  and 
reuse  may  occur  over  the  next  10  years 


even  if  the  project  is  not  undertaken. 

Approximately  70  parking  spaces 
would  be  lost  due  to  the  taking  of  the 
parking  lot  at  Purchase  Street/High 
Street/Atlantic  Avenue.   This  may 
encourage  the  use  of  any  vacant 
parcels  for  surface  parking  or  add 
further  pressure  on  development  of 
parking  structures  across  Fort  Point 
Channel.   The  displaced  spaces  would 
be  replaced. 

Construction  impacts  would 
include  traffic  congestion  and 
inconvenience  due  to  street  closings 
and  re-routings.   This  may  retard 
office  development  in  the  Broad  Street 
area,  and  may  slow  the  absorption  rate 
for  the  new  office  space  currently 
being  developed  elsewhere  in  the 
Financial  District.   Traffic 
congestion  would  be  most  disruptive  to 
the  area's  few  trucking-dependent 
businesses,  most  of  which  are  in  the 
Broad  Street  area  or  near  the  Central 
Artery.   During  the  five-year  period 
of  open  excavation  work  in  this  area, 
the  construction  activities  would  have 
negative  effects  on  the  quality  of  the 
environment. 

Waterfront 

Long-term  impacts  would  result 
from  the  development  of  newly  created 
parcels  on  air-rights  over  the 
depressed  Central  Artery.   Land  use  on 
these  parcels  would  be  consistent  with 
existing  uses  in  the  Waterfront  area. 
Removal  of  the  Central  Artery  would 
visually  reconnect  the  Faneuil  Hall 
Marketplace  area  with  the  rest  of  the 
Waterfront  and  the  North  End.   The 
"Walk-to-the-Sea"  would  be  established 
as  a  major  component  of  the  improved 
pedestrian  environment.   The  setting 
of  BRA  Parcel  D-10  would  be  enhanced 
by  the  project.   New  development 
parcels  over  the  depressed  Central 
Artery  would  be  appropriate  for 
buildings  with  commercial  uses  and 
parking  on  the  lower  floors,  and 
office  or  residential  uses  on  upper 
floors,  similar  to  other  buildings  in 
the  area.   Decreased  traffic  along 
North  Street  would  improve  the 
environment  around  the  Bostonian  Hotel 
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and  the  rest  of  the  historic 
Blackstone  Block. 

The  Haymarket  shopping  area  on 
Blackstone  street  would  be  affected  by 
the  project.   Areas  crucial  to  its 
operation  are  located  under  the 
existing  Central  Artery,  and  would  be 
taken  when  construction  commences. 
Approximately  7,500  square  feet  under 
the  central  Artery  are  used  for 
pushcart  storage  when  Haymarket  is  not 
open  for  business.   In  addition,  12  to 
18  produce  and  fish  trucks  park  under 
the  Cental  Artery  on  Fridays  and 
Saturdays  when  Haymarket  is  open. 

Traffic  circulation  in  the  area 
would  be  somewhat  more  circuitous  for 
motorists  on  the  northbound  Central 
Artery  who  wish  to  go  to  the  Quincy 
Market  area. 

Construction  impacts  would  be 
significant.  Construction  period 
dust,  noise,  and  traffic  congestion 
would  greatly  reduce  the  quality  of 
the  pedestrian  environment  for 
tourists  and  other  shoppers  coming 
into  the  area.  Waterfront  businesses 
are  very  dependent  upon  tourists  and 
other  pedestrian  customers.  Business 
may  suffer  at  area  restaurants  and 
stores,  as  a  result  of  both  actual  and 
perceived  parking  and  access 
difficulties,  and  the  settings  of  the 
Bostonian  and  Marriott  Long  Wharf 
Hotels  would  temporarily  become  less 
attractive.  The  "Walk-to-the  Sea"  can 
be  maintained  physically  during 
construction,  but  would  be  affected  by 
dust  where  it  crosses  the  construction 
zone.  Business  at  Haymarket  would  be 
particularly  disrupted  as  construction 
activities  occur  immediately  adjacent 
to  the  outdoor  vending  area.  Storage 
of  pushcarts  when  the  market  is  not  in 
operation  would  also  be  a  problem. 
Measures  to  mitigate  these  impacts  are 
discussed  in  the  FEIS/FEIR  Section  4.4 
LAND  USE  IMPACTS. 

Government  Center 

Long-term  impacts  in  the 
Government  Center  area  would  not  be 
significant.  Circulation  around  the 
area  would  be  permanently  changed,  and 


some  increases  in  congestion  are 
expected.   Development  of  BRA  Parcel  7 
may  be  delayed,  and  increased  traffic 
at  the  intersection  of  the  new 
southbound  Surface  Artery  and  New 
Chardon  and  Sudbury  Streets  could 
lessen  the  desirability  of  that 
location. 

Construction  impacts  would 
result  from  traffic  diverting  onto 
side  streets  to  avoid  construction 
areas  and  from  the  loss  of  parking 
both  under  the  elevated  Central  Artery 
and  along  the  Surface  Artery. 
Construction  period  noise  and  dust  may 
affect  activities  in  the  proposed 
developments  on  BRA  Parcel  7  and  above 
the  Government  Center  Garage. 

North  End 

Long-term  impacts  on  the  North 
End  cannot  be  determined  with 
certainty.   Two  broad  possibilities 
exist.   First,  that  the  removal  of  the 
Central  Artery  would  spur  a  further 
rise  in  housing  costs  and  conversions 
to  condominiums  in  the  community. 
Second,  that  improving  the 
environmental  quality  of  the  area 
would  encourage  existing  residents  to 
stay,  help  to  strengthen  the 
neighborhood  economy,  and,  therefore, 
reinforce  the  existing  community. 
Both  of  these  possibilities  are 
described  in  some  detail  in  Section 
3.4   NEIGHBORHOOD  AND  COMMUNITY 
FACILITIES  IMPACTS 


Long-term  land  use  changes  will 
occur  on  the  newly  created  air-rights 
parcels  and  near  the  entrance  and  exit 
areas  to  the  existing  tunnels.  Some 
of  these  parcels  will  be  smaller  than 
those  created  with  the  Preferred 
Alternative.  The  newly  created 
parcels  and  continuous  street  frontage 
will  accommodate  the  development  of 
land  uses  compatible  with  existing 
North  End  uses.   The  specific  type  and 
size  of  development  will  be  determined 
during  the  preliminary  design  phase. 

Construction  impacts  would 
include  disruption  to  local  businesses 
due  to  construction-related  dust, 
noise,  and  traffic.  Construction 
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period  traffic  pattern  changes  and  the 
loss  of  parking  under  the  Central 
Artery  would  make  both  pedestrian  and 
vehicular  access  more  difficult. 
Parking  under  the  Artery  would  be 
replaced  by  the  project.   Construction 
disruption,  particularly  on  Cross 
Street,  may  discourage  people  from 
coming  into  the  North  End  and  may  make 
it  more  difficult  for  North  End 
residents  to  get  to  the  Haymarket  MBTA 
Station.   Construction  would  be 
particularly  difficult  due  to  the 
necessity  of  making  four-way 
connections  between  the  Sumner  and 
Callahan  Tunnels  and  the  depressed 
Central  Artery. 

North  Station 

Long-term  impacts  in  the  North 
Station  area  may  result  from  changes 
in  the  local  traffic  pattern.   Access 
to  the  area  to  and  from  the  north 
would  improve  due  to  new  ramps  at 
Causeway  Street. 

Access  from  the  south,  however, 
would  become  less  direct  due  to  the 
removal  of  the  existing  Causeway 
Street  ramp.   Traffic  coming  from  the 
south  would  exit  from  the  Central 
Artery  to  Leverett  Circle  and  travel 
along  Lomasney  Way  to  gain  access  to 
the  area. 

The  project  is  not  consistent 
with  the  BRA's  proposed  redevelopment 
plans  for  Subarea  II  of  the  North 
Station  area  or  with  the  MDC's 
preliminary  proposals  for  a 
continuation  of  the  MDC  riverfront 
park.   It  should  be  noted  that  these 
two  major  plans  are  not  entirely 
consistent  with  each  other,  and  that 
reconciliation  would  be  required  with 
or  without  the  construction  of  the 
Two-Lane  Tunnel  Concept  (see  Figure  30 
and  Table  24). 

The  BRA's  proposed  canal, 
island  and  development  parcels  would 
have  to  be  redesigned  due  to  tunnel 
and  ramp  locations.   Service  access  to 
a  proposed  arena  would  be  diminished 
(see  FEIS/FEIR  Section  4.4.4  Joint 
Development ) .   Below  grade  ramp 
connections  would  not  allow  the 
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creation  of  a  canal  between  the 
proposed  arena  site  and  the  proposed 
island.   Development  on  the  proposed 
island  is  slated  to  be  residential. 

The  MDC  plan  for  the  Boston 
side  of  this  section  of  the  Charles 
River  proposes  park  use  of  land  now 
occupied  by  parking  lots  for  the  MDPW, 
the  Spaulding  Rehabilitation  Hospital, 
and  the  Anelex  Building.   The  proposed 
MDC  greenbelt  along  the  river  is 
currently  interrupted  by  the  MBTA's 
commuter  rail  tracks  entering  North 
Station.   The  Two-Lane  Tunnel  Concept 
would  not  prevent  construction  of 
public  open  space  at  the  river's  edge 
from  the  new  Charles  River  Dam  to  the 
railroad  tracks,  but  an  open, 
depressed  ramp,  located  approximately 
35  feet  inland  would  constrain  the 
width  of  such  open  space.   Upstream  of 
the  railroad  tracks,  the  private 
parking  area  behind  the  Spaulding 
Rehabilitation  Hospital  would  again  be 
available  for  either  parking  or  open 
space  at  the  river's  edge.   Further 
upstream,  an  open  depressed  ramp 
rising  to  surface  grade  at  Leverett 
Circle  would  block  access  to  the 
river's  edge.   This  area  is  now 
occupied  by  MDPW  parking  and  is  shown 
as  open  space  (including  an  island  and 
lagoon)  in  the  MDC  plan.   This  area 
would  also  be  crossed  by  the  relocated 
Nashua  Street. 

MDC  open  space  plans  on  the 
Charlestown  side  of  the  river  are  not 
adversely  affected  by  the  Two-Lane 
Tunnel  Concept.   Impacts  to  the  new 
Charles  River  Dam  and  the  Paul  Revere 
Landing  Park  are  described  in  the 
Section  4(f)  Evaluation  in  Section 
3.11. 

Access  to  the  new  Charles  River 
Dam  would  be  maintained  via  a 
replacement  road  built  parallel  to 
existing  Beverly  street.   Replacement 
of  the  High-Level  Bridge  with  two, 
lower-level  bridges  would  also  have 
adverse  visual,  air  quality,  and  noise 
impacts  on  the  environment  for 
pedestrians  and  bicyclists  on  the 
downtown  Boston  side  of  the  Charles 
River  in  the  vicinity  of  the  new 
Charles  River  Dam.   Impacts  on  this 
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EIS/EIR  for  1-90  -Third  Harbor  Tunnel;  1-93  -  Central  Artery 


Table  24 


NORTH  STATION  AREA  LAND  USE  IMPACTS 


SITE 
1.   BRA  Subarea  II 


2.   Proposed  MDC  greenbelt 
along  Charles  River, 
Boston  side 


5.   Proposed  new  arena/garage 


IMPACT 

BRA's  proposed  canal,  island,  and 
development  parcel  would  have  to  be 
redesigned  due  to  tunnel  and  ramp 
locations. 

Public  open  space  along  river  edge 
from  Charles  River  Dam  to  railroad 
tracks  uninterrupted.  An  open 
depressed  ramp  rising  to  surface  at 
Leverett  Circle  will  block  access  to 
river' 8  edge.   Two  low  level  bridges 
will  have  adverse  visual,  air  quality, 
and  noise  impacts  for  pedestrians  and 
bicyclists. 

Not  adversely  affected. 


3.   Proposed  MDC  greenbelt 
along  Charles  River, 
Charlestown  side 

4°   New  Charles  River  Dam  Access  will  be  maintained  via  new 

access  road,*  walkway  across  dam  will  be 
adversely  affected  by  shadows  and  noise 
from  low  bridge  structure. 

Building  site  not  affected  by  the 
project,  but  service  access  as  proposed 
would  require  modifications.   Could 
supply  replacement  parking  for  that 
taken  for  the  Central  Artery  project. 
If  new  complex  not  built,  replacement 
storage  space  will  have  to  be  built  to 
the  rear  of  the  existing  Boston  Garden 
due  to  the  taking  of  the  Anelex 
Building. 

6.   Proposed  Green  Line  relocation    Not  directly  affected  by  project. 


7.   General  Services  Administration 
Office  Building 


Not  directly  affected  by  project. 
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MDC  property  are  addressed  in  the 
Section  4(f)  Evaluation  in  Section 
3.11,  and  in  Section  3.10  Aesthetic 
Impacts.   The  project  would  eliminate 
publicly  owned  parking  under  the 
existing  elevated  Central  Artery, 
which  could  be  replaced  as  part  of  a 
new  Garden/Arena  parking  structure. 

Takings  which  would  occur  in 
the  area  include  the  Charles  River 
Building  and  the  Anelex  Building.   The 
Stop  &  Shop  Bakery  loading  area  would 
be  taken.   Following  construction  the 
building  would  be  available  for 
reuse.   Specific  impacts  due  to  these 
takings  are  described  in  Section  3.2 
Relocation  Impacts.   The  taking  of  the 
Anelex  Building  would  require 
substitute  space  for  Boston  Garden 
storage  and  other  support  activities 
which  currently  take  place  within  the 
Anelex  Building. 

The  MBTA's  proposed  Green  Line 
relocation  and  commuter  rail 
improvements  must  be  coordinated  with 
the  Two-Lane  Tunnel  Concept  to  assure 
that  the  two  projects  are  compatible. 

Long-term  impacts  on  land  use 
would  include  a  reduction  in  the 
area's  private  office  space  which  may 
result  in  a  change  in  the  area's 
character,  although  the  General 
Service  Administration's  Federal 
Office  Building  will  add  considerably 
to  the  number  of  office  workers  in  the 
area.   The  Anelex  Building,  Charles 
River  Building,  and  stop  &  shop  Bakery 
contain  a  significant  portion  of  the 
area's  work  force.  Removal  of  the 
Anelex  and  Charles  River  Buildings  may 
change  the  character  of  long-term 
redevelopment  of  the  North  station 
area.   Removal  of  the  elevated  Central 
Artery  may  also  provide  impetus  to 
upgrade  existing  structures,  many  of 
which  are  owner-occupied. 

Navigability  of  the  Charles 
River  would  not  be  affected  by  the 
project. 

Construction  impacts  would 
result  from  a  general  increase  in 
traffic  congestion  due  to  a 
construction  staging  area  at  the  site 


of  the  Anelex  Building,  construction 
of  the  Storrow  Drive  connector  ramps 
at  the  river's  edge,  and  construction 
of  the  new  Causeway  Street  ramp.   The 
sequential  closing  and  rebuilding  of 
the  ten  railroad  tracks  into  North 
Station  would  also  be  required.   No 
loss  of  service  would  be  caused, 
although  minor  delays  in  service  are 
possible.   The  railroad  spur  to  the 
Stop  &  Shop  Bakery  would  also  be 
removed. 

Disruption  due  to  construction 
of  the  Storrow  Drive  ramp  connections 
would  last  6  to  18  months,  and  involve 
traffic  detours  on  local  streets, 
principally  Lomasney  Way,  Martha  Way, 
and  Causeway  Street.   Construction  of 
the  depressed  Central  Artery  ramps 
would  reduce  the  total  number  of  lanes 
on  Causeway  Street  by  one-half  for  a 
six-month  period. 

During  construction,  some 
parking  areas  would  be  lost  from  the 
lots  serving  the  Spaulding 
Rehabilitation  Hospital,  MDPW,  and  the 
Massachusetts  General  Hospital.  When 
construction  is  complete,  the  lots  can 
be  restored  to  their  original 
capacity,  except  for  approximately  20 
spaces  at  the  MDPW  lot. 

West  End 

The  Two-Lane  Tunnel  Concept 
would  have  no  significant  impacts  on 
West  End  land  uses. 

East  Boston 

Long-term  impacts  would  not  be 
significant.   There  would  be  minor 
reductions  in  traffic  on  certain  local 
streets,  but  they  would  not  cause 
changes  in  land  use.   Access  to 
downtown  Boston  would  be  somewhat 
easier  than  with  the  No-Build 
Alternative  due  to  reduced  congestion 
in  the  Sumner  and  Callahan  Tunnels. 
This  may  marginally  increase  the 
attractiveness  of  East  Boston  for 
residential  and  related  retail 
development.   However,  traffic  in  the 
existing  tunnels  would  continue  to  be 
heavy,  and  there  would  be  no  access  to 
East  Boston  via  the  Third  Harbor 
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Tunnel  without  passing  all  the  way 
through  the  Airport  to  gain  access  to 
the  new  tunnel  ramps. 

Construction  impacts  on 
residential  areas  would  be  slight,  as 
all  construction  is  restricted  to 
airport  property.   Construction 
equipment  would  be  restricted  to  the 
extent  possible  to  state  highways. 

The  second  phase  of  Massport's 
Bird  Island  Flats  development  project 
(by  others)  should  be  completed  by  the 
start  of  tunnel  construction  in  this 
area.   That  development  has  been 
designed  to  act  as  a  buffer  between 
the  Airport  and  residential  areas;  it 
would  also  serve  as  a  buffer  during 
construction  of  the  tunnel.   All  of 
the  businesses  that  are  displaced  by 
the  project  are  located  on  Massport 
property.   Massport  has  stated  a 
priority  intention  to  relocate  the 
businesses  on  Airport  property,  and 
would  make  specific  offers  to  all 
affected  businesses. 

Logan  Airport 

Long-term  impacts  to  Logan 
Airport  would  occur  as  a  result  of 
improved  roadway  connections  to  and 
from  the  south.   This  would  reduce 
congestion  on  the  main  Airport 
roadways  to  some  extent;  however, 
there  are  no  significant  improvements 
to  the  operations  of  the  Airport 
roadway  system. 

The  circulation  system  would 
allow  future  development  of  a 
two-level  roadway  system  at  the 
Airport. 

Construction  impacts  include 
the  removal  of  the  Eastern  Airlines 
and  Hill  air  freight  buildings. 
Following  construction  of  the  project, 
these  sites  would  be  available  for 
similar  uses.   There  is  adequate  land 
and/or  building  area  at  Logan  airport 
to  relocate  the  occupants  of  these 
buildings  in  a  manner  consistent  with 
the  Logan  Airport  Master  Plan,  and 
they  can  be  replaced  in  their  existing 
sites  following  construction. 
Portions  of  the  National  Car  Rental 


parcel  would  also  be  taken  during 
construction. 

The  west  satellite  on  the 
Eastern  Airlines  terminal  (Southwest 
Terminal)  would  not  be  usable  by  large 
turbojet  passenger  aircraft  for  a 
period  of  approximately  15  months 
during  construction,  owing  to  the  need 
to  relocate  the  adjacent  taxiway 
closer  to  the  terminal  during  the 
construction  of  the  tunnel  in  this 
tightly  constrained  area.   The 
satellite  can  be  used  by  smaller 
commuter  aircraft  during  this  period 
with  adequate  clearance  for  continued 
aircraft  access  to  the  Eastern 
Airlines  hangar.   The  terminal  can 
continue  to  operate  normally  by  means 
of  a  temporary  six-gate  satellite  (see 
Mitigating  Measures  below). 

Minor  detours  of  the  Bird 
Island  Flats  access  road  would  be 
required  during  three  phases  of  the 
three-to-four  year  construction 
period.   These  detours  would  not 
significantly  affect  access  to  Bird 
Island  Flats.   Construction  of  air 
freight  facilities  and  the  Bird  Island 
Flats  mixed  use  development  would  not 
be  significantly  affected. 

Minor  disruptions  to  traffic  on 
the  main  airport  roadways  and  service 
roadways  would  occur  during  most  of 
the  construction  period,  but  would  not 
significantly  affect  airport  service 
or  operations. 

Construction  staging  areas  can 
be  accommodated  on  sites  temporarily 
taken  for  construction  and  on  vacant 
land  at  Bird  Island  Flats. 
Construction  vehicles  would  use  a 
separate  haul  road  parallel  to  the 
Bird  Island  Flats  access  road  and 
would  use  airport  service  roads 
connecting  to  the  regional  highway 
system  at  Neptune  Road. 

Mitigating  Measures 

Mitigating  measures  would 
include  traffic  management  to  reduce 
disruption. 

Construction  would  be  staged, 
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and  staging  areas  located,  to  avoid 
impacts  on  the  Bird  Island  Flats 
development.   The  majority  of 
excavated  material  would  be  removed 
from  the  Airport  via  a  service  road 
east  of  the  tunnel  alignment  and  would 
be  trucked  via  Route  1A  to  disposal 
sites. 

Disruption  to  Eastern  Airlines 
passenger  service,  particularly  the 
Shuttle  service,  can  be  avoided 
through  construction  of  a  temporary 
six-gate  satellite  in  the  center  of 
the  Southwest  Terminal,  facing  Bird 
Island  Flats;  commuter  service  which 
currently  uses  this  apron  area  can  be 
relocated  to  the  west  satellite  as 
described  previously  under 
Construction  Impacts. 

3.3.3  Joint  Development 

The  joint  development  potential 
of  the  20  acres  of  land  in  downtown 
Boston  made  available  from  depression 
of  the  Central  Artery  under  the 
Two-Lane  Tunnel  Concept  would  be 
similar  to  the  Preferred  Alternative, 
with  the  exceptions  in  the  North  End 
subarea  noted  below.   See  Section 

4.4.4  Joint  Development  in  the 
FEIS/FEIR. 

The  addition  of  a  northbound 
Central  Artery  connection  to  the 
Callahan  Tunnel  and  a  Sumner  Tunnel 
connection  to  the  southbound  Central 
Artery  would  lessen  the  development 
potential  of  Parcels  10  and  11  by 
reducing  parcel  frontage,  access  and 
ground  level  parcel  area.   Also,  the 
pedestrian  connection  linking  retail 
activities  in  the  Blackstone  Block 
with  those  at  Cross  and  Hanover 
Streets  would  be  altered. 
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3.4     NEIGHBORHOOD  AND  COMMUNITY 
FACILITIES  IMPACTS 

Mitigating  Measures 

Mitigating  measures  for  the 
Two-Lane  Tunnel  Concept  would  be  the 
same  as  those  described  for  the 
Preferred  Alternative  in  the  FEIS/FEIR 
in  most  locations;  see  section  4.5 
NEIGHBORHOOD  AND  COMMUNITY  FACILITIES 
IMPACTS. 

3.4.1  No-Build  Alternative 

Impacts  of  the  No-Build 
Alternative  on  neighborhood  and 
community  facilities  in  the  project 
area  are  discussed  in  the  FEIS/FEIR 
Section  4.5.2. 

3.4.2  Two-Lane  Tunnel  Concept 

South  End 

Long-term  impacts  on  community 
facilities  for  the  Two-Lane  Tunnel 
Concept  are  not  anticipated  relative 
to  the  No-Build  Alternative. 
Intrusions  of. traffic  in  residential 
areas  will  not  be  greater  than  under 
the  No-Build  Alternative.  Rotch 
Playground  would  not  be  affected. 

Construction  impacts  of  the 
Two-Lane  Tunnel  Concept  would  have 
little  effect  on  community  facilities 
and  neighborhood  cohesion  in  the  South 
End.  Some  traffic  increases  are 
likely  on  East  Berkeley  Street  during 
construction,  marginally  reducing 
quality  of  life. 

South  Boston 

Long-term  impacts  of  the 
Two-Lane  Tunnel  Concept  are  generally 
positive  for  residential  portions  of 
South  Boston.  By  providing  a  direct, 
Interstate-quality  Seaport  Access 
system  from  the  Southeast  Expressway/ 
Massachusetts  Turnpike/Central  Artery, 
this  concept  would  remove  a 
significant  number  of  through  truck 
trips  and  commuter  vehicles  from  South 


Boston's  streets.   However,  lower 
levels  of  service  (relative  to  the 
Preferred  Alternative)  in  the  Third 
Harbor  Tunnel  during  the  PM  peak  hour 
may  discourage  some  trucks  from  using 
the  new  facility,  and  continued 
congestion  on  the  Central  Artery  may 
cause  some  traffic  diversions  to  local 
streets  to  continue.   The  access 
provided  by  this  concept,  however,  is 
significantly  better  than  that 
provided  by  the  No-Build  Alternative. 

After  the  construction  period, 
traffic  volumes  on  A  and  D  Streets 
would  decrease;  traffic  on  L  Street 
would  remain  approximately  the  same  as 
with  the  No-Build  Alternative,  or 
decrease  slightly. 

Construction  impacts  would  be 
expected  to  occur  in  residential 
portions  of  South  Boston.   Dorchester 
and  Old  Colony  Avenues,  and  A,  B,  and 
D  Streets  would  experience  traffic 
increases  as  a  result  of  the  18  month 
closing  of  the  Broadway  Bridge,  and 
disruption  on  the  Central  Artery  and 
Frontage  Road,   increased  traffic  at 
the  Broadway/Dorchester  Avenue 
intersection  may  affect  access  to  the 
MBTA  Red  Line  Broadway  and  Andrew 
Square  Stations,  both  of  which  are  key 
community  facilities.   The  quality  of 
life  would  be  temporarily  adversely 
affected  on  those  residential  streets 
which  experience  an  increase  in 
traffic,  noise,  and  air  pollution 
during  construction. 

Mitigating  measures  include 
traffic  management  and  construction 
staging  to  minimize  detours,  and  to 
prevent  through  traffic  from  detouring 
to  residential  streets. 

Chinatown/South  Cove 

Long-term  impacts  would  be 
positive  as  a  result  of  a  reduction  in 
traffic  on  Kneeland  Street.  This 
would  improve  environmental  quality 
for  residents  and  visitors  to 
Chinatown. 


118 


Construction  impacts  would 
occur  because  of  increased  traffic  on 
Kneeland  Street  and  at  the 
intersections  leading  to  and  from  the 
regional  highways.   This  may  cause 
some  inconvenience  to  pedestrian 
circulation  in  the  neighborhood. 
Actual  construction  activities  in  the 
immediate  vicinity  of  the  community 
would  not  be  significant. 

Waterfront 


during  construction.   As  discussed  in 
Section  3.3  LAND  USE  IMPACTS,  the 
open-air  Haymarket  pushcart  area,  a 
community  facility  which  depends  on 
pedestrian  access,  would  be  affected 
by  the  construction. 

The  proposed  ventilation 
building  next  to  Harbor  Towers  would 
affect  air  quality  in  that  area, 
depending  upon  the  exact  location  of 
the  building. 


Long-term  impacts  would 
primarily  be  positive.   Removal  of  the 
Central  Artery  structure  would  improve 
the  pedestrian  environment  and  reduce 
traffic-related  air  and  noise 
pollution.   The  "walk-to-the-Sea" 
would  be  greatly  enhanced. 
Pedestrians  walking  along  the 
waterfront  on  Atlantic  Avenue  would  be 
afforded  views  of  their  destinations. 
Pedestrian  access  between  various 
Waterfront  attractions,  as  well  as 
between  the  Waterfront  and  surrounding 
neighborhoods,  would  be  improved  as 
traffic  on  Atlantic  Avenue  would  be 
reduced.   Publicly-owned  parking  space 
taken  by  the  project  from  both  under 
and  alongside  the  existing  Central 
Artery  would  be  replaced  by  the 
project.   Tour  bus  parking  would 
continue  to  be  provided  on  public 
streets  in  the  area. 

Construction  impacts,  including 
dirt,  noise,  vibration  and  congestion, 
would  reduce  the  quality  of  the 
pedestrian  environment,  and  would  be 
disruptive  for  area  residents  and 
tourists.   Noise,  dust,  and  traffic 
management  mitigative  measures  would 
be  performed  to  reduce  these  impacts. 
Increased  traffic  on  Atlantic  Avenue 
and  Commercial  Street  would  impair 
access  to  public  facilities  such  as 
Christopher  Columbus  Park,  the  New 
England  Aquarium  and  the  Aquarium  MBTA 
station.   It  would  be  more  difficult 
for  residents  of  the  east  side  of 
Atlantic  Avenue,  and  for  tourists 
visiting  waterfront  attractions,  to 
get  to  surrounding  areas.   Pedestrian 
access,  however,  would  be  assured 


Government  Center 

Long-term  impacts  would  result 
in  more  circuitous  access  to  the  area 
from  the  Central  Artery.   The 
elimination  of  the  southbound  Central 
Artery  exit  ramp  at  New  Chardon  Street 
would  require  drivers  coming  from  the 
north  to  use  the  Causeway  Street  exit 
ramp  and  follow  surface  streets  into 
the  Government  Center  area. 

Construction  impacts  would 
primarily  be  related  to  access. 
Confusion  resulting  from  the 
relocation  of  access  points  and 
streets  would  be  a  problem  for  the 
many  visitors  coming  into  Government 
Center  who  are  only  slightly  familiar 
with  the  area.   Changes  in  street  and 
traffic  patterns  would  also 
inconvenience  the  MBTA  and  commuter 
buses  coming  in  and  out  of  Haymarket 
station.   Construction-related  noise 
and  dirt  would  inconvenience  the  large 
number  of  pedestrians  in  the  area. 

North  End 

Long-term  impacts  include  both 
actual  physical  changes  and  the 
perception  by  residents  that  the 
neighborhood  has  changed. 

Removing  the  existing  Central 
Artery  structure  would  improve  the 
western  edge  of  the  North  End 
aesthetically.   Pedestrian  routes 
between  the  North  End  and  other 
downtown  neighborhoods  would  be  more 
open  and  attractive.   Traffic  on  Cross 
Street  would  decrease  by  approximately 
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50  percent.   Convenient  access  between 
the  North  End  and  the  Haymarket  MBTA 
Station  would  be  provided. 

Predicting  the  ultimate  impact 
of  the  physical  and  perceptual 
benefits  of  removing  the  Central 
Artery  on  the  social  fabric  of  the 
North  End  is  very  difficult.   For  a 
number  of  years,  new  private 
development  and  public  improvements  in 
the  adjacent  Waterfront  area  have  been 
attracting  new  residents  to  the  North 
End  community,  with  resulting 
increases  in  housing  costs  and 
condominium  conversions.   A  growing 
proportion  of  North  End  housing  is 
less  affordable  by  long-term  North  End 
residents.  Development  pressures  on 
the  North  End  are  expected  to  continue 
in  this  direction  independent  of  this 
project.   Over  the  next  decade,  unless 
active  policy  intervention  is 
undertaken  by  the  City,  these  changes 
can  be  expected  to  continue  and 
accelerate.   The  prospect  of  improved 
overall  neighborhood  conditions  due  to 
elimination  of  the  viaduct  may 
reinforce  this  trend.   Conversely, 
commencement  of  a  relatively  extended 
construction  period  may  dampen  real 
estate  speculation  and  pressures  on 
the  North  End  housing  market.  At  the 
conclusion  of  construction  of  the 
depressed  Artery,  the  improved 
environmental  quality  of  the  area  may 
encourage  existing  residents  to  stay, 
help  to  strengthen  the  neighborhood 
economy,  and,  therefore,  reinforce  the 
existing  community. 

Business  at  North  End 
restaurants  and  stores  could  improve 
as  visitors  to  surrounding 
neighborhoods  find  it  easier  to  walk 
into  the  North  End.  These  businesses 
are  an  integral  component  of  the 
community's  ethnic  cohesiveness.  A 
depressed  Central  Artery  and  new 
cross-harbor  tunnel  would  reduce 
traffic-related  air  and  noise 
pollution  in  the  area.  All  parking 
spaces  which  are  displaced  by  the 
project  would  be  replaced  nearby  so 
that  lack  of  parking  does  not 
discourage  visits. 


A  key  variable  affecting  the 
direction  of  the  North  End  community 
in  this  regard  would  be  the  actions  of 
state  and  city  government.   Programs 
to  assist  long-term  residents  to 
continue  to  own  or  rent  housing  in  the 
North  End,  condominium  conversion  and 
rent  controls,  public  improvements 
targeted  to  the  needs  of  existing 
residents,  and  parking  and  development 
controls,  generally,  are  types  of 
measures  which  would  tend  to  stabilize 
the  community  with  either  the  No-Build 
Alternative  or  the  Two-Lane  Tunnel 
Concept. 

The  state,  in  cooperation  with 
the  city,  would  ensure  the  adherence 
to  sensitive  development  controls  for 
adjacent  air-rights  joint  development, 
and  the  participation  by  neighborhood 
residents  in  the  planning  process  for 
such  joint  development.   This  would 
promote  future  joint  development  uses 
that  are  compatible  with  the  North  End 
neighborhood. 

Construction  impacts  would  be 
substantial  for  the  entire 
construction  period.   A  large  number 
of  residences,  restaurants  and  food 
shops  are  located  very  close  to  the 
construction  area,  and  would  be 
particularly  affected  by  construction 
period  noise,  vibration  and  dust. 
Open-air  produce  markets  on  Cross 
Street  are  particularly  sensitive,  and 
any  loss  in  sales  may  be  difficult  for 
them  to  absorb.  Local  residents  are 
dependent  on  these  shops  and  have  few 
neighborhood  shopping  alternatives. 
The  state  would  sponsor  programs  for 
the  maintenance  of  local  businesses 
during  construction,  and  would  carry 
out  measures  to  mitigate  noise,  dust 
and  vibration  impacts. 

Street  closings  and  traffic 
detours  may  exacerbate  existing 
circulation  and  congestion  problems. 
Access  to  other  parts  of  the  city 
would  be  impaired.  Delays  and  less 
convenient  bus  service  at  Haymarket 
would  pose  a  hardship  for 
transit-dependent  North  End 
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residents.   Traffic  detouring  via 
Commercial  street,  to  avoid  the 
construction  zone,  would  make  it  more 
difficult  for  neighborhood  children  to 
cross  to  the  two  large  waterfront 
recreation  areas.   Traffic  management 
programs  to  mitigate  these  impacts 
would  be  undertaken  for  the  duration 
of  the  construction  period. 

The  ventilation  building  to  be 
constructed  in  the  North  End  would 
affect  air  quality  in  the 
neighborhood.   Further  studies  would 
be  performed  to  determine  the  final 
location  and  configuration  of  the 
building  so  that  air  quality  impacts 
on  neighborhood  residents  would  be 
minimized. 

North  Station 

Long-term  impacts  on  community 
facilities  in  this  area  would  occur 
because  changes  in  proposed 
development  plans  would  be  required 
(see  the  discussion  of  these  impacts 
in  FEIS/FEIR  Section  4.4.3  Land  Use 
Impacts). 

Access  to  existing  facilities 
such  as  the  Boston  Garden  would  be 
affected.   Access  from  the  north  would 
be  improved;  however,  access  from  the 
south  would  be  more  circuitous. 
Boston  Garden's  office  and  service 
facilities  in  the  Anelex  Building 
would  be  taken  by  the  project,  but 
replacement  facilities  would  be 
provided,  if  a  new  Arena  is  not  built 
in  the  interim.   (If  the  new  Arena  is 
built,  the  replacement  facilities 
obviously  would  not  be  necessary.) 

Construction  impacts  include  a 
loss  of  parking  spaces,  and  difficult 
pedestrian  access  during  some  stages 
of  construction. 


Construction  impacts  would 
result  from  the  construction  of  the 
tunnel  leading  into  Storrow  Drive. 
Traffic  congestion  would  increase  as 
the  connection  from  Storrow  Drive  to 
Interstate  Route  93  is  temporarily 
closed  and  traffic  diverts  to  other 
streets.   Increased  traffic  in  this 
area  would  impair  access  to 
Massachusetts  General  Hospital,  the 
Spaulding  Rehabilitation  Hospital,  and 
the  Massachusetts  Eye  and  Ear 
Infirmary  from  the  north  for 
approximately  12  months.   Construction 
period  noise  and  dirt  would  be 
annoying  to  people  using  Charlesbank 
Playground  for  approximately  three 
months.   (See  SECTION  4(f)  EVALUATION 
for  a  detailed  description  of  the 
impacts  on  this  park.) 

East  Boston 

Long-term  impacts  would  be 
beneficial  to  the  community.   Reduced 
congestion  and  improved  air  quality 
relative  to  the  No-Build  Alternative, 
and  somewhat  improved  access  to 
downtown  Boston  (compared  to  the 
No-Build  Alternative),  would  improve 
the  overall  quality  of  life  for  East 
Boston  residents.   Because  of  the  lack 
of  direct  connections  between  the 
Two-Lane  Tunnel  Concept  and  Route  1A, 
however,  the  improvements  in  traffic 
conditions  on  local  streets  (and  hence 
the  improvement  in  quality  of  life  in 
the  neighborhood)  is  not  as  positive 
as  with  the  Preferred  Alternative. 

Construction  impacts  would  be 
insignificant  as  construction  would 
not  occur  near  residential  areas,  and 
construction  equipment  would  be  kept 
off  local  streets.   East  Boston 
Memorial  Stadium  would  not  be  affected 
during  construction. 


West  End 

Long-term  impacts  would  be 
minor.   A  smoother  flow  of  traffic 
through  Leverett  Circle  would  improve 
air  quality  and  reduce  traffic-related 
noise  at  Charles  River  Park. 
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3.5 


ECONOMIC    IMPACTS 


This  section  highlights  major 
economic  impacts  attributable  to  the 
Two-Lane  Tunnel  Concept. 

Approach   to  the  Analysis 

The  assessment   of   economic 
impacts   is  based    on  current   and 
projected  future  economic   conditions 
throughout   the  project   area  and 
Greater   Boston   Region   (SMSA)   and   on 
changes   in  transportation   service   and 
accessibility   attributable   to  each 
alternative,   both   during  and   after 
construction.      Major   economic    issues 
thus   include   the  following: 

1.  Impacts    on   the   regional 
economy,    which   is   affected 
significantly  by  through-trips   on  the 
Central  Artery   and   by   access   to  Logan 
Airport    (Section   3.5.1); 

2.  Impacts   on  the  project   area 
economy    (roughly,    the  Boston  Central 
Business   District    (CBD)    including   the 
North   End,   northern   industrial 
district  of  South  Boston,    Faneuil 
Hall/  Waterfront,  West  End/Government 
Center,    Eastern  Retail   Core/Downtown 
Crossing,    and   the  China  town/ Leather 
District,    the  South  End,    and  East 
Boston),   which   is  principally   affected 
by   access   to  and   from   the  highway 
system  and    local   streets   (Section 
3.5.2); 

3.  Impacts    on  economic   activities 
within   specific   subareas    (noted 
above),    which  are  primarily   affected 
by  truck   and    auto  movements    on    local 
street,   as   well  as   access   to  and   from 
the  highway  system   (Section   3.5.3). 

Another  category  of  major 
economic    impact   addressed   in  this 
section  includes  development   and 
related  fiscal    impacts   (Section 
3.5.4).      Measures   to   mitigate 
anticipated   adverse  effects  are 
highlighted   in  Section   3.5.5. 

This   analysis   is  based   upon  the 
characteristics  of  the   regional 
transportation   system,    and   the   impacts 
of  the  various   alternatives    on  this 


system,    as  discussed    in   Sections    3.1 
and   4.2   of   the    FEIS/FEIR. 

Section   3.4   of  the   Supplemental 
DEIS/DEIR,    and   the   Supplemental   Report 
on   Land  Use,    Community  Facilities   and 
Economic  Activities,    contain 
information   on  baseline  economic 
conditions   for   the  overall   study   area, 
subareas,    and   specific  economic 
sectors,    and  definitions   of  terms   used 
and  documentation  of   source  materials. 

Over  160  public  and  private 
sector  officials  from  each  major 
economic   sector  were  contacted. 
Ninety-two    (92)   personal   and  telephone 
interviews  were  completed   with 
officials    representing  88,000 
employees,    or  43  percent   of  total 
study   area  employment.      Freight 
forwarders  and  major   users  of  air 
freight   outside  the   immediate  study 
area  were  also  contacted.      The   results 
of  these  interviews,    along  with  the 
relevant  traffic  and  economic  data, 
served   as  a  basis   for   the  following 
analysis. 

3.5.1      Impacts   on  the  Regional   Economy 

Long-Term  Impacts 

Completion  of  the  Two-Lane 
Tunnel   Concept   would   have,    in  varying 
degrees,   beneficial   impacts  on  the 
regional   economy  because  it   would 
provide  better  regional  traffic 
service   to  Logan  Airport,   and   for 
through  traffic  using  the  Central 
Artery,   especially  from  the  south  and 
west,    than  exists  in  the  long-term 
without  the  project.      For   regional 
auto  and   truck  movements,    the  Two-Lane 
Tunnel  Concept  provides   long-term 
benefits  through   improved  central 
Artery  capacity  as  well   as  alternative 
cross-harbor   routing  possibilities 
(Third  Harbor  Tunnel).      The  Two-Lane 
Tunnel   Concept  would   improve  Central 
Artery  throughput  and  downtown  access 
somewhat  due   to  the  diversion  of   some 
of  the  south  and  westerly  originating 
Airport-destined   traffic  through  the 
new  two-lane  Third  Harbor  Tunnel. 

The  beneficial   impacts  of 
better   regional  traffic  service  also 
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would  extend    to  a   variety   of    economic 
user  groups,    including  trucks   engaged 
in  essential   commercial  activities    (8 
_  14  percent   of   total   vehicles    on  the 
regional   network);    employees;    retail 
shoppers;   and   consumers   of   leisure; 
cultural,    and   entertainment 
resources.      The  No-Build  Alternative 
will  not   improve   regional   traffic 
movements   to  and/or  through   the  study 
area   in  the   long-term. 

Growth  of  high   technology 
industries   in  particular  over   the  past 
ten  years  has   significantly  increased 
the   importance  of  time-sensitive 
access   to  Logan  for   regional   economic 
performance    (see  Section   3.4  of  the 
FEIS/FEIR   for  discussion   of   critical 
service  and  delivery  requirements   by 
industries,    and  of  trends  in   air 
freight   movements   for   international 
and  domestic   export   from   the  region). 
Anticipated  high-technology  industrial 
growth   in   southeastern  Massachusetts 
and  northern  Rhode   Island    also  makes 
Central  Artery  accessibility  to  the 
south  and   west  particularly   important. 

Traffic  service   to  Logan 
Airport   is  expected   to  deteriorate 
over  the   long-term  with  the  No-Build 
Alternative,    and   to    improve   somewhat 
with  the  Two-Lane  Tunnel   Concept. 
Improvements   in  time-sensitive  access 
to  Logan  from  completion  of  the 
Two-Lane  Tunnel  Concept   can  be 
expected   to  have  a    long-term 
beneficial  effect    en  regional  goods 
movement,   and  may  positively   influence 
business   investment   and   employment 
throughout   the   region.      Traffic 
service   to  Logan  from   the   north  of 
Boston  with  the  Two-Lane  Tunnel 
Concept   would   not  benefit 
significantly  because   no  changes  are 
made   to  the  existing  Route  lA/Airport 
Access  Road   connections. 

Access  between  the  Boston 
Central  Business   District,   where  the 
regional   financial   industry   is 
concentrated,   and  other  parts  of   the 
metropolitan   region,    is  heavily 
dependent   upon  the  functioning   of  the 
Central  Artery.     Access   to  Logan 
Airport   is  particularly   important   to 
the  financial   industry   and   to  certain 


service    industries,    as  well    as  to  the 
freight    and  parcel  delivery  firms 
which  serve   them.      Included    in  these 
categories   are   bank  check   clearing 
functions    (the  earnings   on  which  are 
highly   sensitive   to  delivery  times   in 
and   out   of   Logan),    emergency  hospital 
services,    and   small   parcel  shipments 
to  and  from  a   variety  of  business   or 
personal   service  companies.      These 
industries,    as  well   as  the 
manufacturing  firms    located   to  the 
south  and   west   of  the  CBD,   rely  upon 
the  availability   of  direct  highway 
access  to  Logan  Airport,    and   could  be 
expected   to  experience  some  travel 
time   (and  cost)   benefits  with  the 
Two- Lane  Tunnel   Concept   because  of  the 
Third   Harbor   Tunnel. 

The  No-Build  Alternative  does 
not  provide  any  comparable   long-term 
benefits.      Based  on  traffic 
projections   for   2010,   failure   to 
improve  Central  Artery  capacity   and 
access  to  Logan  Airport  would   result 
in   increased   travel   times    (ie,   delays) 
and   costs   for   regional  movements  to 
and  through   the  project   area.      This 
could  exert   a  long-term  dampening 
influence  on   regional   business 
investment    (and  employment)   prospects. 

Regional   Economic  Impacts   from 
Construction   Expenditures 

Construction  expenditures   from 
the  Two-Lane  Tunnel   Concept  would 
generate   industry  sales,   household 
earnings,    and   jobs   throughout  the 
regional   economy.      Impacts  include  the 
direct  effects  of  construction   labor 
and  material  purchases,   plus  the 
indirect  and   induced    (or  multiplier) 
effects   of  off-site  material   and   labor 
inputs  to  these  purchases.      The 
Two-Lane  Tunnel  Concept  would    -enerate 
an  estimated   $3.4  billion   in  industry 
sales   and  household  earnings   and   over 
61,000   person-years  of  employment. 
The  No-Build  Alternative  would  have  an 
estimated   $65  million  of  direct, 
indirect,    and   induced   industry  sales 
and   household  earnings,    and   1,100 
person-years  of   employment.     Net 
increased   State   income  tax   receipts 
from  aggregate  construction   impacts  of 
the  Two-Lane  Tunnel  Concept  would  be 
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expected    to   total   approximately  $65 
million. 


during  limited   construction   phases 
with  either  alternative. 


Assuming  construction    labor 
requirements   are  fairly  evenly 
distributed   over  the  12-year  period, 
these   requirements  are  not  expected   to 
significantly   impact   region-wide 
construction   labor  availability  in  any 
single   year.      Approximately  25  percent 
of  these    jobs   are  expected    to   be  held 
by  City  of  Boston    residents. 

Construction  Period   Economic   Impacts 

Frcm   the   standpoint   of  the 
regional   economy   and   for  the   reasons 
noted    above,    the  Two-Lane  Tunnel 
Concept's   most   significant 
construction  period    impact    would  be   on 
access   to  and   from  Logan  Airport, 
particularly   air   freight   movements   of 
certain  manufactured   and   other 
products. 

During  construction,    the 
Two-Lane  Tunnel  Concept   would  be 
expected    to  be   somewhat  disruptive   to 
the   regional   economy  because    it   would 
constrain  access   to  East   Boston, 
particularly  during  the   estimated 
24-month  period    when  the 
Sumner/Callahan  Tunnels'    carrying 
capacity   would  be   reduced   by    one   lane 
(25  percent).      Disruption  of   access   to 
Logan  Airport   during  construction 
would  be   minimized   because   the 
two-lane  Third  Harbor  Tunnel   would   be 
expected   to  open  prior  to  the  partial 
closing   of   the  Sumner/ Callahan 
Tunnel .      This   would   also  divert   south 
and  west  originating  trips  to  Logan 
from   the  Central  Artery.      The  No-Build 
Alternative   would   negatively   impact 
regional  person  and  goods  movements 
during   the   three   to  four   years  that 
Central  Artery  capacity   and   service   in 
that   alternative   is   constrained;   and 
impacts   are  expected   to  be   more   severe 
over   this  period   for   through-trip 
movements. 

Certain   industries,    such  as 
freight   and  parcel  delivery 
establishments,    emergency  hospital 
delivery  services,   and  time-sensitive 
businesses   would  experience   travel 
time  and    subsequent   cost   increases 


3.5.2      Impacts   on  the  Project  Area 
Economy 

Long  Term  Impacts 

As  presently  configured,    the 
Two-Lane  Tunnel  Concept  marginally 
improves   access   to  the  CBD,   owing 
principally  to  queuing   effects   of  the 
one-lane   limited   off-ramp  capacity. 
The  reduction   in  options   for   getting 
on   and   off   the  Central  Artery  may   also 
be  problematical  to  certain   CBD 
retailers  because,    even   as   local 
street   traffic   is   expected   to   improve, 
routings  would  be  more  complex. 
Refinements  to  the  current 
configuration,   similar  to  the 
Preferred  Alternative,   would 
significantly  improve  this   access. 

Construction  Period   Impacts 

With  the  Two-Lane  Tunnel 
Concept,    retail  sales,   goods  movement, 
attendance  at   leisure-oriented 
facilities,    and   time-sensitive 
deliveries   of  public  and  private 
services   within  the  CBD  study   area 
would  be  negatively  affected   during 
construction.      However,    the  degree  of 
disruption   varies  by  economic  sector 
and   by   location  within  downtown.      The 
No-Build  Alternative  would   also  affect 
the  above   industries,    although  to  a 
lesser  extent,  due   to  a  shorter 
construction  period. 

The  transportation  industry 
within  downtown,    including  freight 
forwarders,   courier  and  other  parcel 
services,   would   likely  incur  increased 
labor  costs  due   to  travel  time  delays, 
and  possible  capital  costs   as 
cumulative  delays  may  force  additional 
equipment  purchases  to  assure   reliable 
service. 

The  leisure  and   recreation 
industry,    including  museums,    the 
Aquarium,   movie  theatres,    and  other 
cultural  facilities,   may  experience 
some  attendance  and   revenue  declines 
during  construction.      Impacts  would  be 
primarily  subarea  specific,   and  may  be 
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limited    to  those  periods    during 
construction    when  physical   access 
and/or  parking   is  temporarily 
disrupted  or    lost   in  the    immediate 
vicinity   of  the  facility. 
Construction  staging   and   other 
techniques    would   keep   such  disruptions 
to  a   minimum. 

Employee  commuting   by    auto 
would   be  disrupted,    but,   with  a   few 
subarea   exceptions,    most   employers 
would  expect   further  diversions   to 
mass   transit   or  peak  hour   spreading, 
and   therefore   negligible    impact    on 
employee  access. 

Construction   activities   would 
likely  dampen    retail    sales   to 
shoppers,    other   than  downtown 
employees,   arriving    in   the   study  area 
by   auto.      Auto-dependent   trips  are 
characteristic   of   approximately   10-15 
percent   of  CBD  retail    shoppers; 
auto-dependent   retail   sales   throughout 
the   study  area  are   estimated    to   total 
approximately  $225   million   annually 
(including   Lafayette  Place,    scheduled 
for  completion   in  the   summer  of   1984), 
or  approximately  27  percent   of   the 
$835   million   estimated   study  area 
retail  sales  overall. 

Retailers   are  concerned   with 
actual  physical  disruption   in  patterns 
of  access   and   travel   times,   as   well   as 
with  the   "perception"   of  difficulties 
by  prospective  customers,   particularly 
in  the  case  of   comparison  goods 
shopping    (7  5  percent   of  all   downtown 
retail   sales).      Retail   sales    losses 
during  construction  in  the  project 
area  were  forecast  in   a  range  of  2.6 
to  5.0  percent   of   total  study  area 
retail   sales   (an  annual   total  of  $23 
million   to  $45   million   in  constant 
1982  dollars,    or   10    to   20  percent   of 
auto-dependent    shopper   sales). 
Construction  staging   and   other 
techniques   could   be   implemented   to 
limit   the   retail   sales    losses   toward 
the   lower   end  of   this    range. 
Completion  of  Red   Line  and  Orange  Line 
extensions   is  expected    to  offset   this 
loss  in  part   by  drawing   additional 
suburban  shoppers  to  the  downtown. 


3.5.3      Impacts   on   Subarea  Economics 

Long-Term   Impacts 

With  the  Two-Lane  Tunnel 
Concept,    traffic  circulation  patterns 
to   Downtown  Crossing   retailers   from 
the   south  and   west   would   not   be 
altered  over  the   long-term,   and 
traffic  service    is  expected    to   improve 
as  compared   to  the  long-term  No-Build 
Alternative.      The  provision  of   a 
continuous  surface   roadway   above   the 
Depressed   Central  Artery  is  expected 
to   improve  local  distribution  of 
traffic. 

Between   Faneuil   Hall 


Marketplace  and   the  Waterfront,   the 
Two-Lane  Tunnel   Concept   would   improve 
visual   and  physical   linkage.      The 
overall    improved   appearance  of  the 
Faneuil   Hall/Waterfront   subarea  should 
attract  more  people   to  the  area  for 
both  leisure  and   shopping.      The 
waterfront   retail   establishments, 
restaurants,    and   hotels  would  benefit 
from  increased   customer  spillover   from 
Faneuil   Hall  when  the  Central  Artery 
elevated    structure   is    removed. 

Wholesaling   and  manufacturing 
would   also  benefit   from   improved 
access  to  the  Airport.      Travel  times 
would  decrease  and  wholesalers' 
customer  base  would   increase   slightly 
due   to  improved   access  to  and  from 
South  Boston.      The  slight   improvement 
of  traffic  flow  and  capacity  on  the 
Central  Artery  would  also  benefit 
these  sectors. 

Improved   access   to  South  Boston 
for   the  Two- Lane  Tunnel  Concept, 
coupled   with  improved   access  to  the 
Airport,    as  compared   to  the  No-Build 
Alternative,   would  make  South  Boston   a 
more  desirable   location   for 
manufacturing   industries,   parti";:.1-  jfly 
those  using  Airport   services.      Land 
values   and  prices  would  probably 
increase,   possibly  forcing  a  number  of 
low-rent  manufacturing  tenants  to 
leave. 

Increased   access  to  the  South 
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End   fran   the    north  and   east   for   the 
Two-Lane  Tunnel   Concept    would 
marginally   improve   the   business  climate 
in   this   area.      Land   values   in  the  South 
End    would   not   be   significantly 
affected. 

In  East   Boston,    the   increased 
Airport   access   frcm   the   south  and    west 
with  the  Two-Lane  Tunnel   Concept  may 
reduce  Airport-related    land   use 
pressure   on  the  East  Boston  community. 

Construction  Period   Impacts 

Downtown  Crossing 

To  and   from  the   south  and   west, 
traffic   to  the   retail   core    should   not 
be   significantly   affected   during  the 
entire  period  of   construction. 
Construction   in  the  Dewey  Square  area 
would  focus   on  the  Fort  Point  Channel, 
and   not   along   certain   city  streets 
used   to  get    to  the   retail   core   such  as 
Atlantic  Avenue  and  Lincoln  Street. 

To  and   frcm   the   north  and 
northeast,    traffic   would   probably  use 
the  existing  Central  Artery,    which 
would  be   maintained   at   six    lanes 
during  the  construction  period. 
During  the  final   phases   of  new, 
depressed   ramp  construction,   both  the 
existing  Central  Artery  and   the   six 
new   lanes  of  the  depressed  Artery 
(open   to  through  traffic)   would  be   in 
operation.      Traffic   to  the   retail  core 
which  uses  the  Surface  Artery  from 
High  Street   to  North  Street   would   be 
negatively  affected   by  construction. 


Surface  Artery)   would  provide   roadway 
service    in  the  area;    however, 
construction    related    delays   can  be 
expected.      To  and   from  the   north, 
Faneuil   Hall   bound   traffic  would 
utilize  the  existing  North  Street   on- 
and   off-ramps,   which  would   remain   in 
service   throughout  most   of  the 
construction   period.      From  the 
northeast,   Faneuil   Hall   bound   traffic 
would  be  constrained   during  the  two 
year  period  of  three-lane 
Sumner/Callahan  Tunnel   operation. 

The  disruption   of  traffic   is 
significant  to  Faneuil   Hall  merchants 
because   a  significant  proportion  of 
their  patrons    (51  percent)    arrive  by 
auto.      The  combination   of  traffic 
disruption   and   loss   of  parking   under 
the  Central  Artery  could   result   in   a 
loss   of  approximately   10   percent   of 
potential  sales   at  Faneuil   Hall   Market 
Place,    or  $8  million    annually  during 
construction.      (This   amount   is 
included   in  the  total   expected    losses 
noted    above  for  the  project   area  as  a 
whole.)     The  provision   of   replacement 
parking   for  all   parking  lost  would 
reduce   this   impact  to  some  extent, 
depending  on   its  exact  location. 

Patronage  of  Waterfront 
restaurants  is  directly  dependent   on   a 
variety  of  pedestrian   links   from  the 
Financial   District  to  the  Waterfront. 
Mitigating  measures  would  ensure  the 
maintenance  of  pedestrian   access 
across  the  construction  corridor. 

South  Boston 


Faneuil   Hall/Waterfront 

During  the  construction  of  a 
depressed  Central  Artery,    access   to 
Faneuil   Hall   would  be  constrained. 
During   most   of   the  construction 
period,    the  Surface  Artery  and 
Atlantic  Avenue  combined   would  provide 
six    lanes  for  public  use,    in 
comparison   to  the  present   eight 
lanes.      This   would   affect   access   to 
the  Faneuil   Hall   area  for  those 
motorists   coming  frcm   the   south  and 
west.      Temporary  construction   roads 
(utilizing   some   right-of-way  from  both 
existing  Atlantic  Avenue  and   from  the 


In  the  northern  part   of  South 
Boston,    restaurant  patronage   is   highly 
dependent  on   auto  access.     At  various 
times  during  construction  of  the 
Two-Lane  Tunnel  Concept,   customer 
access  would   be  somewhat  constrained. 
Customer  access  to  South  Boston 
wholesalers  would   also  be  affected 
while   bridges  to  South  Boston   are 
reduced   in  capacity. 

South  Boston  has  a  large 
concentration  of  Boston's  food 
processors,    an  industry  with  a   high 
percentage  of  time-sensitive 
shipments.      In  particular,   the  seafood 


126 


industry    is   heavily  dependent    on 
access    to  and   from  Logan  Airport. 
Longer  travel  times  to   Logan  would 
increase  costs    to   meet   pick   up  and 
delivery   schedules   and   would   result    in 
loss  of  business   if  customer   orders 
could   not  be   met    on  time.      The   seafood 
industry   is   also   heavily  dependent    on 
truck    shipments   via  the  Central  Artery. 

Forty-seven   (47)    percent  of  all 
downtown  printing   establishments   are 
located   in  South   Boston. 
Approximately   10  percent   of  this 
industry's    local  deliveries   are 
extremely  time-sensitive.      This   work 
may  be   transferred  out   of  South   Boston 
during   a   short  period  of   reduced 
access   on  the  Summer  and  Congress 
Street  Bridges  for   construction  of  the 
Fort  Point  Channel  northbound   tunnel. 
Further  construction  staging 
refinements   would  be  explored    to 
maintain  full   access   on  these    bridges 
during  construction. 

North  End 

A  high  percentage  of  North  End 
restaurant   and  food   store  patrons 
arrive   by  car,    many   after   the  evening 
rush  hour.     Parking    is  presently 
difficult   in  the  North  End.      In  order 
to  prevent   it  from  getting  any  worse 
during  the  construction   period, 
replacement  parking   would  be  provided 
in  convenient    locations  prior   to  the 
construction  activity   (see  Section 
4.4.3   in  the    FEIS/FEIR). 

Chinatown/Leather   District 

The  China town/ Leather   District 
subarea   has  a   high  concentration  of 
scientific  and   related   instruments 
manufacturing.     A  significant  portion, 
approximately  40  percent,   of  this 
industry's   shipments  go   to  Logan 
Airport.      Although  nearly   all   of  these 
shipments   are   during   off-peak  hours, 
increased   travel  times   to  Logan   during 
construction   would   increase  costs. 
Negative    impacts  for  the  Logan  Airport 
shipping  aspects  of  this  industry 
during  the  construction  period   would 
be  minimized   after  the  opening   of  the 
third  harbor  crossing. 


South  End 

Increased  traffic  on  Albany 
Street  between  Herald  and  East 
Berkeley  Streets  during  construction 
would  be  expected  to  have  only  a 
marginal  impact  on  business  activities 
in  the  South  End. 

East  Boston 

Construction   impacts   in  East 
Boston   would    largely  be  localized    at 
Logan  Airport   and   are  thus  not 
expected   to  affect  overall   East  Boston 
business   activities.      Lane  closures   in 
the  existing  Sumner  and   Callahan 
Tunnels,   however,   could   adversely 
affect  traffic  flow  and  economics   in 
the  toll   plaza   area.      For  a  discussion 
of   specific  construction   impacts   on 
Logan  Airport   and   related   business 
refer  to  Section   3.3.2. 

At  Logan  Airport,    the 
Massachusetts  Technology  Center   should 
benefit   from  the  Third   Harbor  Tunnel 
over   the   longer   term. 

3.5.4     Development   and  Related   Fiscal 
Impacts 

Long-Term  Impacts 

The  Two-Lane  Tunnel   Concept 
provides  travel  time  and  cost   savings 
compared  to  the  No-Build  Alternative 
and  would  be  a  positive  factor 
affecting  long-term   regional 
development,   particularly  to  those 
industries   requiring  time-sensitive 
movement  of  manufactured  and  other 
products. 

The  Two- Lane  Tunnel   Concept 
would   likely  provide  a  positive 
stimulus  to  the  overall  project  area 
due    to  the  superior  access  that  it 
affords  the  northern  portion   of  South 
Boston r      The  No-Build  Alternative  may 
have  a  long-term  negative   impact  on 
development   activities,   due    to  lack  of 
overall   traffic  service   improvements 
and   increased   congestion. 

A  major  long-term  net  benefit 
from  the  Two   Lane  Tunnel   Concept  would 
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be   the   creation  of   roughly  2.75 
million   sf   of   air    rights   opportunities 
over   the  depressed  Artery    (excluding 
parking  and   open   space).      Based  on 
preliminary   urban  design   estimates   of 
land    use   by   office,    commercial  and 
residential  categories,    construction 
costs  for   the  full    air-rights  program 
are   estimated    to   total   approximately 
$285  million    (1983   dollars)   and  would 
generate  6,100  person-years   of    on-site 
construction   employment.      Total 
direct,    indirect,   and   induced    impacts 
of   these  construction  expenditures    on 
the   regional   economy  would   include  an 
estimated  $960   million   in  industry 
sales   and  household  earnings,    and 
10,800  person-years  of    employment. 
Long-term   jobs   attributable    to  the 
office,    commercial   and   residential 
land    uses   assumed   for  the  full    air 
rights  program  are  estimated   to  total 
9,400.      These   workers    (and   new 
residents)   would  be  expected   to 
generate  an   estimated  $9-10    million 
annual    retail   sales  within  the  project 
area. 

In   addition,    as  discussed    in 
PEIS/FEIR  Section   4.4,    LAND  OSE 
IMPACTS,    the   introduction  of  direct 
access  between  South  Boston  and  the 
Massachusetts  Turnpike,    the  Southeast 
Expressway,    and   Logan  Airport    is 
expected    to  accelerate  development    in 
the   seaport   area  of  South   Boston.      The 
facilities  provided   by  the  Two-Lane 
Tunnel   Concept   are  likely   to   increase 
land  values   in  the   seaport   area,    and 
to  be  of  particular   value    to 
high-value,    low-bulk   industries  which 
would  benefit   from   improved  Airport 
access. 

Long-term   impacts  of  the 
Two-Lane  Tunnel  Concept    on    local 
property  taxes  are   estimated   to 
include: 

o  A  $5-10  million  annual  property 

tax  benefit   after  full   absorption  of 
2.75  million  square  feet   of  potential 
new   air   rights  development  that   is 
assumed    to  become  available  over  the 
Central  Artery  with  the  Two-Lane 
Tunnel  Concept    (over  time,    additional 
city  property  tax   revenues   could   be 
realized   as   a   result   of  general 


improvements  in  the  project  area 
environment);    and 

o  A  $20-30    million   one-time 

receipt    (not   annual)    because  of  faster 
absorption  of   space    in  new  South 
Boston  developments  due    to  the 
Two-Lane  Tunnel   Concept. 

As  discussed    in   Section    3.3,    a 
variety   of  areas  where  traffic  service 
has  been  most   seriously  affected   by 
delays  on  the  Central  Artery, 
including  suburbs   close  to  Boston 
(e.g.,  Quincy,   Milton,   Somerville, 
Chelsea  and  Revere)   may  experience 
some  increase   in  development  due    to 
somewhat   improved   access   to  and 
through   Boston   with  the  Two-Lane 
Tunnel  Concept. 

Construction  Period   Impacts 

During  the  construction  period, 
the  Two- Lane  Tunnel  Concept  would   not 
affect  development   activities   on   a 
regional  scale,   but  rather  would 
impact   regional  development   activities 
by  influencing  the  location,    timing 
and  pace  of  development  within  the 
study   area. 

Construction   activities  with 
the  Two- Lane  Tunnel  Concept   would 
affect  the  marketability   of 
development  projects  in  the   immediate 
construction   vicinity  that  are  due   to 
be  completed   during   1986-1991.     New 
projects  not   located   in  the  immediate 
construction   area  should  only  be 
marginally  affected.     After  1991, 
adverse  impacts  on  Boston   area 
development  due   to  construction  of  the 
Two-Lane  Tunnel  Concept   would  diminish 
due   to  the  opening  of  the  Third  Harbor 
Tunnel   and   the  partial   reopening  of 
the  Surface  Artery. 

Major  construction  period 
impacts  would  be  concentrated   in  the 
Financial  District/Waterfront   (ZIP 
02110)   and   the  South  Boston-North   (ZIP 
02210)   subareas.      In  the  Financial 
District/Waterfront   subarea,  Rowes   and 
Fosters  Wharf  and   the  Fort  Hill   area 
projects  would  be  nearing  completion 
just   as  major  construction   under  the 
Central  Artery  is  beginning.     With  the 
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Two-Lane  Tunnel   Concept,    both   projects 
would  experience   added   development 
complexities,    and    space   would   be    more 
difficult   to   market  due   to  the  direct 
effects   of  construction  activity. 
Redecking   would  have   the   least   overall 
impact    on  development,    but   would 
disrupt   selected  developments   within 
the  immediate   vicinity   of  construction 
to  some  extent.      Construction 
activities   with   the  Two-Lane  Tunnel 
Concept   could  delay  full    rental   of 
these  projects   by   up   to   1   to  1-1/2 
years,    but    would   not   prevent   their 
development . 

In  northern  South   Boston, 
initial  construction  disruption  with 
the  Two-Lane  Tunnel   Concept    would   be 
expected    to   slow  down   absorption   of 
space    in  comnercial,    industrial,    and 
residential   properties   that    would   be 
opening   in  the  1987-1990    construction 
period.      During  this  time,   South 
Boston   would  experience   some   loss   of 
access   (both   locally   and   regionally) 
and   it    would  become   somewhat  more 
isolated   frcm   downtown.      During 
construction,    the  Two-Lane  Tunnel 
Concert    would  have  created   a  net 
benefit   to  South  Boston  by  the   year 
1995.      The  No-Build  Alternative   should 
have  little   or  no  construction   period 
impact    on  development   in  northern 
South  Boston. 

In  East   Boston,    the 
Massachusetts  Technology  Center 
requires  protection  against  potential 
noise  and   vibration   impacts   during 
construction   to  permit   the  full   tenant 
absorption   in  Phases  II  and   III   of 
this  development,    and   to  avoid   an 
adverse    impact    on  overall    leasehold 
and  financing   arrangements.      Access 
roads  for  construction  vehicles   only 
may  be  requi  red . 

Construction  period   fiscal 
impacts  could   include   short-term 
losses   in   city  property  tax   revenues 
due   to  delays  in  development 
absorption.     For  example,    the 
potential  delay  of   up   to  1   to  1-1/2 
years  in  developing  Rowe's  and 
Foster's  Wharf  and   the  Fort  Hill  area 
with  the  Two-Lane  Tunnel   Concept   could 


result   in   a   one  time  $5  million   tax 
loss. 

The  Two-Lane  Tunnel   Concept,    in 
summary,    would  produce  greater 
long-term  economic   benefits  than  the 
No-Build  Alternative. 

3.5.6      Measures   to   Minimize  Adverse 
Effects 

Section   4.4.3   of   the  FEIS/FEIR 
outlines    a  series   of  mitigating 
measures   which  are  also   relevant  to 
the   impacts  discussed   in  this 
section.      Among  those   measures,    the 
items  noted   below  are  exceptionally 
important  to  mitigating   economic 
impacts. 

Impacts   on  the  Boston  CBD  Economy 

For  both  the  Two-Lane  Tunnel 
Concept   and   the  No-Build  Alternative, 
use  of  print,   TV  and   radio  media  and 
highly  visible   signage  to  avoid 
confusion   resulting   from  detours  and 
temporary  ramp  closings,    and   to 
redirect  traffic  away  from  bottlenecks 
and   sensitive   residential   areas,   would 
be  used. 

Impacts   on  the  Project  Area  Subarea 
Economies 

Retail   -  The  Two- Lane  Tunnel 
Concept  provides   for   the   replacement 
of  parking  spaces    lost   underneath  the 
Central  Artery  to  mitigate  adverse 
impact  on  Faneuil   Hall   Marketplace, 
North  End   and  North  Station   area 
retailing  and  minimizes  traffic 
detours   and  potential   ramp  closings  on 
streets  providing  access  to  Faneuil 
Hall   Marketplace  and   Downtown  Crossing. 

Waterfront   Land   Uses  - 
Pedestrian  thoroughfares   underneath 
the  elevated   Central  Artery  would  be 
maintained. 

Manufacturing  and  Wholesaling  - 
Access  to  surface   roads   and   bridges 
(particularly  to  South  Boston)   would 
be  maintained;   advance  publicity   of 
any  necessary  street  closings, 
together  with  suggested    alternative 
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routes   would  be  provided;   and   closings  ■ 

of   important   surface   roadways  would   be  I 
restricted    to  non-working  hours. 

Fiscal   and   Development   Impacts  -  | 

Construction   noise  and   staging  I 
activities    as  well   as  disruptions   in 

service   road   access    adjacent   to  any  I 

proposed  developments  in  the   immediate  8 
vicinity  of   the  construction   area  would 

be  minimized.     Major  losses   in   access  . 

due   to  detours   and/or   ramp  closings,  J 

particularly  in  the  1987-1991  i 
construction  period   would   be  avoided. 
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3.6 


AIR  QUALITY 


The  air  quality  consequences  of 
the  Two-Lane  Tunnel  Concept  are 
presented  in  terms  of  their  total 
emissions  burden  (mesoscale  analysis), 
maximum  one-  and  eight-hour  carbon 
monoxide  (CO)  concentrations 
(microscale  analysis),  effects  of  toll 
plaza  emissions,  and  tunnel 
ventilation,  effects  of  ventilation 
building  emissions,  and  impacts  during 
construction.  Where  potential  adverse 
impacts  are  identified,  mitigating 
measures  to  alleviate  these  impacts 
are  described  in  each  of  these  impact 
categories.   The  Two-Lane  Tunnel 
Concept  impacts  are  compared  to  the 
No-Build  Alternative  impacts. 

3.6.1  Mesoscale  Analysis 

This  project  is  in  an  air 
quality  nonattainment  area  for  which 
transportation  control  measures  are 
included  in  the  State  Implementation 
Plan  (SIP)  which  has  been  approved  by 
the  Environmental  Protection  Agency. 
FHWA  has  determined  that  both  the 
transportation  plan  and  the  trans- 
portation improvement  program  conform 
to  the  SIP.   FHWA  has  also  determined 
that  this  project  is  included  in  the 
transportation  improvement  program  for 
the  Metropolitan  Area  Planning  Council 
Area. 

However,  as  part  of 
Massachusetts'  consistency 
determination  for  a  highway  project 
(see  Massachusetts  Department  of 
Environmental  Quality  Engineering, 
Appendix  J,  Transportation  Project 
Level  Guidelines),  hydrocarbon 
emissions  for  the  build  alternative 
must  be  estimated  and  compared  with 
the  No-Build  Alternative.   If  the 
emissions  from  the  build  alternative 
are  lower  than  the  No-Build,  then  the 
proposed  project  would  have  satisfied 
this  hydrocarbon  emissions  criterion. 
If  the  emissions  from  the  proposed 
project  are  higher  than  the  No-Build 
Alternative,  then  all  reasonable  and 
feasible  hydrocarbon  mitigating 
measures  would  have  to  be  included. 


Two-Lane  Tunnel  Concept  vs.  No-Build 
Alternative 

Using  24-hour  traffic  volumes 
on  the  affected  network  in  the  project 
area,  emissions  of  CO,  oxides  of 
nitrogen  (N0X),  and  nonmethane 
hydrocarbons  (NMHC)  from  all  motor 
vehicle  sources  were  estimated  for  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative  in  1990  and  2010, 
and  also  for  the  baseline  (1982) 
conditions. 

For  both  the  Two-Lane  Tunnel 
Concept  and  the  No-Build  Alternative, 
improvements  in  motor  vehicle 
emissions  will  occur  by  1990  and  2010 
as  a  result  of  the  Federal  Motor 
Vehicle  Control  Program  (FMVCP). 

For  the  Two-Lane  Tunnel 
Concept,  1990  NMHC  emissions  were 
estimated  to  be  approximately  1 
percent  higher  than  the  corresponding 
emissions  from  the  No-Build 
Alternative.   Daily  vehicle  miles  of 
travel  (VMT)  and  daily  vehicle  hours 
of  travel  (VHT)  are  expected  to 
increase  with  the  Two-Lane  Tunnel 
Concept  (when  compared  with  the 
No-Build  Alternative)  on  a  regionwide 
basis  (total  travel  within  Route  128); 
the  VMT  within  a  smaller  roadway 
network  that  is  more  focused  on  the 
Central  Artery  corridor  (as  used  in 
the  air  quality  analysis)  was 
estimated  to  show  a  small  increase. 
This  is  because  with  the  improvement 
in  capacity  on  the  Central  Artery, 
more  traffic  would  remain  on  the 
Central  Artery  with  the  Two-Lane 
Tunnel  Concept.  NHMC  emissions  are 
expected  to  decrease  with  time  as  a 
result  of  the  FMVCP.   By  2010,  Table 
25  shows  that  NMHC  emissions  for  the 
Two-Lane  Tunnel  Concept  would  be 
approximately  9  percent  lower  than  the 
corresponding  emissions  from  the 
No-Build  Alternative. 

Table  25  also  shows  the  24-hour 
emissions  of  CO  and  NOx  for  both  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative.  A  trend  very 
similar  to  NMHC  would  be  expected  for 
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Table  25 


TOTAL  24-HOUR  EMISSIONS  OF  CARBON  MONOXIDE, 
OXIDES  OF  NITROGEN,  AND  NONMETHANE  HYDROCARBONS 


I 


Analysis 

Pollutants  (kg/day) 

Year 

Alternative 

NMHC 
4,230 

CO 

NOx 

1982 

Existing 

60,200 

6,520 

1990 

No-Build 

1,810 

39,500 

4,610 

Two-Lane  Tunnel 

1,820 

40,300 

5,070 

2010 

No-Build 

1,540 

36,200 

4,180 

Two-Lane  Tunnel 

1,400 

33,500 

4,480 
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CO.   For  N0X,  however,  the  emissions 
from  the  Two-Lane  Tunnel  Concept  would 
always  be  higher  than  the  No-Build 
Alternative.   This  is  because  when 
vehicles  move  at  a  faster  speed  (i.e., 
with  less  congestion)  as  in  the 
Two-Lane  Tunnel  Concept  (relative  to 
the  No-Build  Alternative),  the 
emission  rates  for  N0X  increase. 

Mitigating  Measures 

Since  NMHC  emissions  in  the 
region  would  be  expected  to  be  less 
with  the  Two-Lane  Tunnel  Concept  than 
with  the  No-Build  Alternative,  no 
mitigating  measures  to  reduce  NMHC 
emissions  are  necessary  with  the 
Two-Lane  Tunnel  Concept. 

3.6.2  Microscale  Analysis 

CO  concentrations  at  selected 
receptor  locations  in  the  project  area 
were  estimated  for  the  Two-Lane  Tunnel 
Concept  and  the  No-Build  Alternative. 
No  one-hour  CO  concentrations  in 
excess  of  the  35-ppm  standard  was 
found.  CO  concentrations  at  all 
receptors  were  estimated  to  decrease 
with  time  except  with  the  No-Build 
Alternative,  where  CO  concentrations 
at  heavily  congested  areas  actually 
show  an  increase  in  2010  after  an 
initial  decrease  in  1990.  There  are  a 
number  of  areas  where  eight-hour  CO 
concentrations  were  estimated  to  be  in 
excess  of  the  9-ppm  standard  in  1982. 
These  violations  would  continue  into 
the  future  with  a  No-Build 
Alternative.  The  excessive  eight-hour 
CO  concentrations  anticipated  for  the 
area  around  the  Sumner  Tunnel  portal 
would  be  alleviated  with  a  new 
tunnel.  With  the  Two-Lane  Tunnel 
Concept,  excessive  eight-hour  CO 
concentrations  would  be  anticipated  at 
Dewey  Square  and  at  City  Square  in 
Charlestown  -  although  the  problem  at 
City  Square  is  common  to  all 
alternatives.  Compared  with  the 
No-Build  Alternative,  one-  and 
eight-hour  CO  concentrations  at  most 
of  the  receptor  locations'  analyzed 
would  decrease  with  the  Two-Lane 
Tunnel  Concept  either  because  of  the 
removal  of  the  motor  vehicle  emissions 
on  the  street  (e.g.,  by  depressing  the 


Central  Artery)  or  the  diversion  of 
traffic  to  a  different  and  less 
congested  corridor  (i.e.,  with  a  new 
tunnel).   CO  emissions  from  the 
ventilation  buildings  would  not 
contribute  significantly  to  either  the 
total  one-  or  eight-hour  CO 
concentrations . 

Two-Lane  Tunnel  Concept  vs.  No-Build 
Alternative 

Estimates  of  the  maximum 
one-hour  CO  concentrations  from  all 
sources  for  the  Two-Lane  Tunnel 
Concept  and  the  No-Build  Alternative 
are  shown  in  Table  26.   No  violation 
of  the  one-hour  standard  of  35  ppm  was 
encountered  anywhere.  With  very  few 
exceptions,  CO  concentrations  at  all 
receptor  locations  examined  show  a 
decrease  with  the  Two-Lane  Tunnel 
Concept  when  compared  with  the 
No-Build  Alternative.   The 
geographical  locations  of  the  various 
receptors  selected  in  this  analysis 
are  shown  in  Figure  31. 

With  the  depression  of  the 
Central  Artery,  a  significant  portion 
of  the  emissions  from  the  streets 
would  be  removed  (and  discharged 
through  elevated  exhausts  in 
ventilation  buildings).   This  removal 
is  responsible  for  the  significant 
reduction  in  CO  concentrations  at  such 
receptor  locations  as  the  Quincy 
Market  (Receptor  No.  13)  and 
Martignetti's  (No.  14).   A  new  harbor 
tunnel  crossing  would  also  relieve  the 
existing  congestion  at  the  Sumner 
Tunnel  portal  in  East  Boston. 
Significant  improvement  in  the  air 
quality  is  therefore  anticipated  at 
such  areas  as  Havre  Street  (No.  23) 
and  Paris  Street  (No.  22)  with  the 
Two-Lane  Tunnel  Concept.  Very  little 
impact,  in  terms  of  changes  in  CO 
concentrations,  is  expected  for 
receptors  located  either  in  the 
residential  area  or  the  industrial 
northwest  section  of  South  Boston. 

When  the  Central  Artery  is 
depressed,  the  emissions  from  within 
the  enclosed  tunnels  would  be 
discharged  through  ventilation 
buildings.  The  effects  of  the  vent 
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Table  26 


ESTIMATED  MAXIMUM  ONE-HOUR  CARBON  MONOXIDE  CONCENTRATIONS* 


AT  SELECTED 

RECEPTOR 
1982 

LOCATIONS 
1990 

2010 

Alternatives 

Alternatives 

Receptor  Locations 

No-Build  Two-Lane 

No-Build 

Two -Lane 

1. 

Rotch  Playground 

17 

13 

12 

11 

10 

2. 

Columbus  Park 

9 

6 

5 

4 

4 

3. 

Res.,  Old  Colony  Ave. 

10 

7 

6 

6 

5 

4. 

Broadway  Station 

10 

6 

7 

5 

5 

5. 

Tea  Party  Ship 

12 

10 

8 

9 

7 

6. 

Children's  Museum 

13 

9 

6 

8 

5 

7. 

Reserve  Bank 

25 

15 

14 

17 

13 

8. 

Stone  &  Webster 

17 

14 

10 

13 

9 

9. 

U.S.  Postal  Annex 

13 

10 

7 

9 

6 

10. 

CO  Monitor  -  Kneeland 

19 

15 

9 

12 

8 

11. 

Tai  Tung  Park 

16 

13 

9 

11 

7 

12. 

N.E.  Aquarium 

15 

10 

6 

9 

5 

13. 

Quincy  Market 

23 

25 

9 

26 

9 

14. 

Martignetti's 

21 

28 

10 

29 

10 

15. 

Res.,  nr.  Vent 

15 

13 

6 

13 

6 

16. 

Playgrd.,  Commercial 

27 

19 

16 

18 

17 

17. 

West  End  Apts. 

16 

12 

9 

7 

8 

18. 

Tennis  Courts 

21 

14 

14 

14 

12 

19. 

City  Square 

29 

22 

21 

21 

21 

20. 

Heritage  Apts. 

11 

7 

4 

7 

3 

21. 

Maverick  Square 

15 

10 

5 

11 

5 

22. 

Paris  St.  Health  Ctr . 

16 

13 

5 

14 

5 

23. 

Res.,  Havre  St. 

33 

23 

6 

28 

8 

24. 

Daniel  Webster  School 

14 

8 

7 

8 

4 

25. 

Day  Square 

13 

7 

6 

6 

5 

26. 

Por  zio  Park 

7 

6  • 

4 

4 

3 

27. 

E.  Bos.  Mem.  Stadium 

12 

9 

5 

5 

5 

28. 

Hilton  Hotel 

12 

9 

6 

6 

6 

29. 

N.  End.  nr.  Sumner  Vent. 

13 

8 

6 

6 

6 

30. 

South  Bay  nr .  Vent  VO 

9 

6 

6 

6 

'  5 

31. 

Sumner /Cottage  @  V2 

9 

5 

4 

4 

4 

32. 

Chelsea  St.  nr.  Sumner  Vent. 

15 

5 

4 

4 

5 

33. 

Central  Sq.,  E.  Boston 

24 

12 

5 

5 

6 

34. 

Atlantic  Ave.,  nr.  VI 

19 

14 

11 

14 

11 

35. 

259  A  St. 

10 

7 

6 

6 

5 

36 

W.  1st  &  E.  St 

10 

6 

5 

6 

4 

37. 

Summer  &  E  1st 

10 

6 

4 

4 

3 

38. 

B0SC0M 

10 

7 

5 

5 

4 

39. 

Mooney  @  Bell  Circle 

12 

8 

8 

8 

7 

♦Concentrations  are  given  in  parts  per  million  (ppm).  The  one-hr  standard  is 
35  ppm.   All  entries  include  background  concentrations  of  4  ppm  in  1982, 
2.1  ppm  in  1990,  and  1.6  ppm  in  2010.   Concentrations  are  rounded  to  nearest 
ppm. 
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emissions  on  maximum  one-hour  CO 
concentrations  are  quite  insignificant 
-  ranging  from  about  0.1  to  1.3  ppm. 
Contributions  from  these  ventilation 
buildings  to  receptor  locations  in 
South  Boston  would  typically  be 
between  0.1  and  0.3  ppm;  and  in  East 
Boston,  the  contributions  would  be 
between  0.2  and  0.4  ppm. 

Table  27  shows  the  maximum 
eight-hour  CO  concentrations  from  all 
sources  for  the  Two-Lane  Tunnel 
Concept  and  the  No-Build  Alternative. 
Eight-hour  CO  concentration  in  excess 
of  the  9-ppm  standard  are  encountered 
in  many  areas  throughout  the  project 
corridor  under  baseline  1982 
conditions.   These  excessive  CO 
concentrations  would  continue  into 
1990  and  2010  with  the  No-Build 
Alternative.   With  the  Two-Lane  Tunnel 
Concept,  eight-hour  CO  concentrations 
would  decrease  at  almost  every 
receptor  location  examined.   However, 
the  CO  concentrations  for  a  receptor 
in  the  Dewey  Square  area  (Receptor  No. 
7)  and  at  City  Square  in  Charlestown 
were  estimated  to  be  about  equal  to  or 
slightly  higher  than  the  corresponding 
concentrations  under  the  No-Build 
Alternative.   Both  of  these 
concentrations  are  approximately  1  ppm 
over  the  9-ppm  standard  in  1990.   By 
2010,  no  violation  of  the  eight-hour 
standard  is  anticipated  anywhere  with 
the  Two-Lane  Tunnel  Concept.   With  the 
Two-Lane  Tunnel  Concept,  the 
eight-hour  CO  violations  at  Quincy 
Market  (Receptor  No.  13)  and 
Martignetti's  (No.  14)  with  a  No-Build 
Alternative  are  eliminated.   The  bad 
congestion  at  the  Sumner  Tunnel  portal 
and  the  resulting  violation  of  the 
standard  (e.g.,  the  14  ppm 
concentration  for  a  receptor  at  Havre 
Street)  with  a  No-Build  Alternative 
would  be  alleviated  with  a  new 
tunnel.   The  significant  improvement 
in  the  air  quality  at  this  site  is  due 
to  dramatic  reduction  in  queue  times 
at  the  Sumner  Tunnel,  especially  in 
1990.   By  2010,  however,  the  demand 
for  the  Sumner  Tunnel  with  the 
Two-Lane  Tunnel  Concept  would  again 
lead  to  average  delays  of  about  3.5 


minutes  per  vehicle.   Although  the 
maximum  eight-hour  CO  concentration 
for  a  receptor  located  near  the  tunnel 
portal  (e.g.,  Receptor  No.  23  on  Havre 
Street)  was  estimated  at  about  4  ppm 
and  therefore  well  below  the 
corresponding  9-ppm  standard,  over  70 
percent  of  this  total  concentration  is 
attributable  to  emissions  from  the 
vehicles  at  Sumner  Tunnel  toll  plaza. 
Eight-hour  CO  concentrations  at 
various  receptor  locations  in  South 
Boston  would  be  well  below  the  9-ppm 
standard  with  both  the  Two-Lane  Tunnel 
Concept  and  the  No-Build  Alternative. 

CO  emissions  from  the 
ventilation  buildings  do  not 
contribute  significantly  to  the  total 
eight-hour  CO  concentrations  at  any  of 
the  receptor  locations  examined. 
Contributions  from  these  ventilation 
buildings  to  receptor  locations  in 
South  Boston  and  in  East  Boston  are  in 
the  range  of  0.1  to  0.3  ppm.   The 
maximum  contribution  of  about  0.9  ppm 
was  estimated  for  a  receptor  location 
at  Atlantic  Avenue  (Receptor  No.  34). 
The  total  eight-hour  CO  concentration 
at  this  receptor  location  is  7  ppm 
which  is  below  the  9-ppm  standard. 

Mitigating  Measures 

No  excessive  one-  or  eight-hour 
CO  concentrations  were  estimated  for 
any  of  the  receptors  analyzed  with  the 
Two-Lane  Tunnel  Concept.   If  the 
Commonwealth's  Inspection/Maintenance 
credits  were  included  in  the  analysis, 
the  concentrations  would  be  reduced 
further.   No  mitigating  measures  would 
be  necessary. 

3.6.3   Effects  of  Toll  Plazas 

The  effects  of  motor  vehicle 
emissions  at  toll  plazas  are  measured 
in  terms  of  their  potential  for 
exceeding  the  eight-hour  CO  standard 
and  the  Massachusetts  one-hour  NO2 
policy  level.   A  number  of  receptors 
in  the  proximity  of  the  existing  tolls 
in  East  Boston  and  the  proposed  toll 
plaza  in  South  Boston  were  selected  to 
monitor  this  impact. 


136 


Table  27 


ESTIMATED  MAXIMUM  EIGHT-HOUR  CARBON  MONOXIDE  CONCENTRATIONS* 
AT  SELECTED  RECEPTOR  LOCATIONS 


Receptor    Locations 


1982  1990  2010 

Alternatives  Alternatives 

No-Build   Two-Lane    No-Build   Two-Lane 


1. 

Rotch  Playground 

11 

6 

7 

5 

5 

2. 

Columbus  Park 

6 

3 

3 

3 

3 

3. 

Res.,  Old  Colony  Ave. 

6 

5 

4 

4 

3 

4. 

Broadway  Station 

6 

4 

4 

3 

4 

5. 

Tea  Party  Ship 

7 

5 

5 

4 

4 

6. 

Children's  Museum 

7 

5 

4  / 

4 

3 

7. 

Reserve  Bank 

10 

8 

10 

8 

7 

8. 

Stone  &  Webster 

11 

7 

7 

7 

5 

9. 

U.S.  Postal  Annex 

7 

5 

4 

4 

3 

10. 

CO  Monitor  -  Knee land 

13 

9 

6 

9 

6 

11. 

Tai  Tung  Park 

10 

8 

6 

6 

5 

12. 

N.E.  Aquarium 

9 

6 

4 

5 

4 

13. 

Qulncy  Market 

11 

10 

6 

10 

5 

14. 

Martignetti's 

13 

14 

6 

15 

5 

15. 

Res.,  nr.  Vent 

10 

6 

4 

6 

4 

16. 

Playgrd.,  Commercial 

9 

7 

5 

6 

5 

17. 

West  End  Apts. 

9 

7 

6 

8 

6 

18. 

Tennis  Courts 

14 

11 

9 

12 

7 

19. 

City  Square 

12 

10 

10 

9 

9 

20. 

Heritage  Apts. 

7 

5 

3 

5 

2 

21. 

Maverick  Square 

8 

6 

5 

6 

3 

22. 

Paris  St.  Health  Ctr . 

9 

7 

4 

8 

3 

23. 

Res.,  Havre  St. 

17 

14 

4 

16 

4 

24. 

Daniel  Webster  School 

6 

6 

4 

7 

3 

25. 

Day  Square 

8 

7 

5 

5 

4 

26. 

Porzio  Park 

5 

3 

3 

3 

2 

27. 

E.  Bos.  Mem.  Stadium 

7 

5 

4 

6 

3 

28. 

Hilton  Hotel 

7 

5 

4 

6 

4 

29. 

N.  End.  nr.  Sumner  Vent. 

9 

5 

4 

4 

3 

30. 

South  Bay  nr.  Vent  VO 

6 

4 

4 

3 

3 

31. 

Sumner /Cottage  @  V2 

5 

3 

3 

3 

2 

32. 

Chelsea  St.  nr.  Sumner  Vent. 

7 

4 

4 

3 

3 

33 

Central  Sq.,  E.  Boston 

11 

8 

5 

8 

4 

34. 

Atlantic  Ave.,  nr.  VI 

10 

7 

7 

6 

6 

35. 

259  A  St. 

6 

4 

3 

3 

3 

36. 

W.  1st  &  E.  St. 

6 

4 

3 

3 

2 

37. 

Summer  &  E  1st 

6 

4 

3 

3 

2 

38. 

B0SC0M 

6 

4 

3 

3 

2 

39. 

Mooney  @  Bell  Circle 

8 

5 

5 

4 

4 

♦Concentrations  are  given  in  parts   per   million   (ppm).     The  eight-hr   standard 
is   9  ppm.      All   entries   include  background   concentrations   of   3.2  ppm  in    1982, 
1.7   ppm  in    1990,    and    1.3  ppm  in   2010.      Concentrations  are  rounded  to  nearest 
ppm. 
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Two-Lane  Tunnel  Concept  vs.  No-Build 
Alternative 

For  the  Two-Lane  Tunnel 
Concept,  the  toll  plaza  would  be 
located  in  South  Boston.   Table  28 
shows  the  maximum  eight-hour  CO 
concentrations  from  all  toll  plaza 
emissions  for  both  the  Two-Lane  Tunnel 
Concept  and  the  No-Build  Alternative. 
The  new  cross  harbor  tunnel  would 
reduce  the  average  queue  time  for  a 
vehicle  during  peak  hours  at  both  the 
Sumner  and  the  Callahan  Tunnels.   In 
1990,  for  example,  the  average  delay 
at  the  Sumner  Tunnel  with  the  Two-Lane 
Tunnel  Concept  was  estimated  at  about 
0.3  minutes,  which  is  significantly 
less  than  the  corresponding  delay  of 
10.8  minutes  with  the  No-Build 
Alternative.  For  the  new  toll  plaza 
in  South  Boston,  the  average  delays 
for  both  the  inbound  and  outbound 
traffic  (assuming  two-way  toll 
strategy)  were  estimated  at  about  0.2 
minutes.  Because  of  these  short  queue 
times,  the  maximum  eight-hour  CO 
concentrations  at  all  receptors 
examined  would  be  less  than  1  ppm. 
These  concentrations  are  quite 
insignificant  when  measured  against 
the  corresponding  9-ppm  standard.  By 
2010,  however,  the  delay  (for  an 
eight-hour  period)  at  the  Sumner 
Tunnel  with  the  Two-Lane  Tunnel 
Concept  would  be  expected  to  reach 
over  3.5  minutes.   The  eight-hour  CO 
concentration  resulting  from  this 
delay  was  estimated  at  over  3  ppm  for 
a  receptor  located  near  the  tunnel 
portal.  While  the  total  eight -hour  CO 
concentration  for  this  receptor 
location  was  estimated  to  be  well 
below  the  9-ppm  standard,  this  3-ppm 
contribution  from  the  toll  plaza 
represents  a  significant  portion  (over 
70  percent)  of  the  total  CO 
concentration  at  this  site.  With  the 
No-Build  Alternative,  excessively  high 
eight-hour  CO  concentrations  are 
anticipated  for  receptors  that  are 
located  in  the  proximity  of  the  Sumner 
and  Callahan  Tunnel  portals  in  East 
Boston.   For  example,  the  8.8  ppm 
estimated  for  the  receptor  on  Havre 
Street  represents  a  significant 
contribution  to  the  14-ppm  total 
eight-hour  CO  concentration  at  this 


site  (see  Table  27).   Impact  from  toll 
plaza  emissions  on  eight-hour  CO 
concentrations  at  the  various  receptoi 
locations  in  South  Boston  would  be 
insignificant  (less  than  or  equal  to 
0.9  ppm  in  1990  and  0.2  ppm  in  2010). 

Table  28  also  shows  the  effects 
of  the  toll  plaza  emissions  on  maximum 
one-hour  NO2  concentrations.   Again, 
because  of  the  short  queue  times 
associated  with  the  Two-Lane  Tunnel 
Concept  in  1990,  maximum  one-hour 
NO2  concentrations  for  receptors 
located  in  both  East  Boston  and  South 
Boston  would  be  very  low  and  well 
below  the  Commonwealth's  policy  level 
of  320  micrograms  per  cubic  meter 
(ug/m3).   However,  the  increased 
delay  at  the  Sumner  Tunnel  toll  plaza 
in  2010  is  expected  to  result  in 
maximum  one-hour  N02  concentrations 
in  excess  of  190  ug/n\3  for  a 
receptor  located  near  the  tunnel 
portal  in  East  Boston.  When  a 
background  concentration  of  170 
ug/m3  is  added  to  this  toll  plaza 
component,  the  resulting  concentration 
of  about  360  ug/m3  would  be  in 
excess  of  the  Commonwealth's  policy 
level.  With  the  No-Build  Alternative, 
excessively  high  one-hour  NO2 
concentrations  are  anticipated  for 
receptor  locations  in  the  proximity  of 
the  existing  tunnel  portals  in  East 
Boston.   For  example,  in  1990,  toll 
plaza  emissions  alone  will  result  in 
one-hour  N02  concentration  that  is 
in  excess  of  the  320  ug/m3  policy 
level.  No  problem  with  respect  to 
excessively  high  one-hour  N02 
concentrations  is  anticipated  for 
receptor  locations  in  South  Boston 
either  with  the  Two-Lane  Tunnel 
Concept  or  the  No-Build  Alternative. 

3.6.4  Tunnel  Ventilation 

Maximum  one-hour  CO  and  N02 
concentrations  in  the  various  tunnel 
segments  were  estimated  for  both  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative. 

Two-Lane  Tunnel  Concept  vs.  No -Bui Id 
Alternative 


Estimated  maximum  one-hour  CO 
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Table  28 

CONTRIBUTIONS  OF  TOLL  PLAZA  EMISSIONS  TO  MAXIMUM  8«HOUR  CARBON  MONOXIDE  AND 
1-HOUR  N09  CONCENTRATIONS*  FOR  VARIOUS  ANALYSIS  YEARS 


Receptor  Locations 

8-Hr  CO 

EAL  Reservation  Center 

Porzio  Park 

BIF  Park  (proposed) 

Maverick  Square 

Residents,  Orleans/Porter 

Residents,  Bremen/Porter 

Residents,  Bremen/Gove 

Residents  near  Sumner  Toll 

Residents  on  Havre  St 

Bldg  @  259  A  St 

W.  1st  &  E  Sts 

Sumner  &  E  1st  Sts. 

Boscom 

Pier  4  Restaurant 

Barnes  Bldg 

1-Hr  NO, 


EAL  Reservation  Center 

Porzio  Park 

BIF  Park  (proposed) 

Maverick  Square 

Residents,  Or leans /Porter 

Residents,  Bremen/Porter 

Residents,  Bremen/Gove 

Residents  near  Sumner  Toll 

Residents  on  Havre  St 

Bldg  @  259  A  St 

W.  1st  &  E  Sts 

Sumner  &  E  1st  Sts 

Boscom 

Pier  4  Restaurant 

Barnes  Bldg 


1982 

1990 

2010 

Alternatives 

Alternatives 

No-Build 

Two-Lane 

No-Build  Two-Lane 

.1.0 

0.6 

<0.2 

0.8 

0.2 

1.0 

0.9 

<0.2 

1.1 

0.3 

0.3 

0.6 

<0.2 

0.9 

0.3 

2.3 

1.8 

<0.2 

2.4 

0.7 

2.4 

1.3 

<0.2 

1.6 

0.5 

4.0 

2.1 

<0.2 

2.6 

0.7 

3.7 

3.4 

0.2 

4.7 

1.3 

7.8 

5.7 

0.3 

8.0 

2.3 

11.7 

8.8 

0.4 

11.5 

3.2 

<0.2 

<0.2 

0.3 

<0.2 

0.3 

<0.2 

<0.2 

0.2 

<0.2 

<0.2 

<0.2 

<0.2 

0.2 

<0.2 

0.2 

<0.2 

<0.2 

0.3 

<0.2 

0.2 

<0.2 

<0.2 

0.2 

<0.2 

0.2 

<0.2 

<0.2 

0.9 

<0.2 

0.2 

51 

35 

<10 

63 

18 

36 

47 

<10 

56 

16 

13 

40 

<10 

53 

15 

108 

118 

<10 

171 

48 

150 

109 

<10 

152 

43 

383 

281 

•  13 

375 

106 

189 

242 

11 

359 

101 

293 

296 

14  • 

486 

137 

463 

485 

22 

686 

194 

<10 

<10 

<10 

<10 

16 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

13 

<10 

<10 

<10 

<10 

14 

<10 

<10 

<10 

<10 

12 

<10 

<10 

<10 

<10 

19 

♦Concentrations  are  given  in  parts  per  million  (ppm)  for  CO,  and  mlcroframes 
per  cubic  meter  (ug/m3)  for  N02.  These  entries  do  not  include  background 
levels.  The  8-hr  CO  standard  is  9  ppm,  and  the  state's  policy  level  for 
1-hr  N02  is  320  ug/m3.  To  compare  with  these  standards  and  criteria,  the 
8-hr  CO  background  concentrations  3.2,  1.7,  and  1.3  ppm  for  1982,  1990  and 
2010  respectively,  the  1-hr  N02  background  concentrations  of  170  ug/m3 
(for  sites  in  East  Boston)  and  224  ug/m3  (for  all  other  sites)  should  be 
added  to  these  tabular  entries. 
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concentrations  in  the  various  tunnel 
segments  during  peak  hour  traffic 
conditions  and  assuming  all 
ventilation  fans  in  operation  are 
shown  in  Table  29  for  both  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative.   These 
concentrations  range  from  about  17  to 
52  mg/m3  in  1990  for  the  Two-Lane 
Tunnel  Concept.   If  a  background  CO 
level  of  about  2.4  mg/m3 
(corresponding  to  a  1990  background  of 
2.1  ppm)  is  added  to  these 
concentrations,  the  CO  concentration 
in  1990  would  range  from  19  to  54 
mg/m3.   These  concentrations  are 
acceptable  and  are  within  the  ASHRAE 
guideline  of  143  mg/m3.   compared 
with  the  No-Build  Alternative,  CO 
concentrations  in  the  Sumner, 
Callahan,  and  Dewey  Square  Tunnels 
would  decrease  dramatically  with  the 
Two-Lane  Tunnel  Concept.   For  example, 
the  one-hour  CO  concentration  of  62 
mg/m3  estimated  for  the  Callahan 
Tunnel  with  the  No-Build  Alternative 
is  expected  to  drop  to  about  28 
mg/m3  with  the  Two-Lane  Tunnel 
Concept.  This  dramatic  decrease  is 
attributed  to  the  major  shift  of  the 
Airport-related  traffic  to  the  new 
cross-harbor  tunnel. 

Maximum  one-hour  NO2 
concentrations  in  the  various  tunnel 
segments  were  also  estimated  under  the 
same  set  of  peak  hour  conditions.  The 
results  are  shown  in  Table  30.  with 
the  Two-Lane  Tunnel  Concept,  the 
maximum  one-hour  N02  concentration 
in  1990  was  estimated  to  range  from 
1,500  ug/m3  (or  1.5mg/m3)  to  4,900 
ug/m3  (or  4.9  mg/m3).  when  a 
background  N02  concentration  of 
about  224  ug/m3  for  the  Boston 
segments  and  170  ug/m3  for  the  East 
Boston  segments  is  added  to  the 
modeling  predictions,  the  anticipated 
concentration  in  the  tunnel  in  1990 
would  range  from  about  1,720  to  5,120 
ug/m3.   m  2010,  these 
concentrations  would  be  expected  to 
decrease  slightly  in  most  cases, 
although  in  several  segments  the 
concentrations  would  increase  due  to 
the  increased  traffic  volumes  in  the 
lower  capacity  two-lane  tunnel.  There 
are  presently  no  ASHRAE  guidelines  or 


applicable  standards  governing  maximum 
one-hour  N02  concentrations  in  a 
tunnel  environment.   Under  peak  hour 
traffic  conditions  with  all 
ventilation  fans  in  operation,  these 
one-hour  no2  concentrations  are 
lower  than  the  N02  concentrations 
encountered  in  the  existing  tunnels  in 
1982.   Like  the  CO  case,  maximum 
one-hour  N02  concentrations  in  the 
Dewey  Square  tunnels  are  expected  to 
decrease  with  the  Two-Lane  Tunnel 
Concept  because  of  diversion  of 
airport-related  traffic  to  the  new 
cross-harbor  tunnel,  while  there  is 
similar  decrease  in  N02 
concentrations  in  the  Sumner  and 
Callahan  Tunnels,  these  decreases  are 
not  as  pronounced  as  in  the  Dewey 
Square  Tunnels. 

Air  quality  in  the  existing 
tunnels,  the  new  tunnels,  and  the 
depressed  Central  Artery  is 
acceptable,  based  on  the  peak  hour 
traffic  conditions  indicated  in 
Section  3.1,  and  with  ventilation  fans 
in  operation.   However,  should  traffic 
conditions  in  the  tunnels  degrade,  for 
example,  due  to  an  accident,  and/or 
there  is  malfunctioning  in  the 
ventilation  fans,  then  excessively 
high  CO  and  N02  concentrations  could 
result.   To  avoid  this  potential 
health  hazard,  the  mechanical 
ventilation  system  of  the  proposed 
tunnels  must  be  maintained  in  good 
working  order  at  all  times  and  a 
procedure  for  deploying  the  necessary 
number  of  fans  in  operation  must  be 
developed.  Additionaly,  a  real-time 
CO  monitoring  system  in  the  proposed 
tunnels  must  also  be  installed. 

3.6.5   Effects  of  Ventilation  Building 
Emissions 

The  effects  of  ventilation 
building  emissions  on  ambient  air 
quality  were  evaluated  using  two 
analytical  methods:   (1)   EPA's  ISC 
model  for  the  "far-field"  impact  and 
using  the  same  set  of  receptors  that 
were  used  for  the  microscale  analysis; 
and  (2)  Halitsky's  algorithm  for  the 
"near-field"  environment  for  receptors 
that  are  located  at  pedestrian 
sidewalk  level  in  the  immediate 
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vicinity  of  the  individual  vents,  and 
at  air  intakes  on  rooftops  of  adjacent 
buildings. 

Two-Lane  Tunnel  Concept  vs.  No-Build 

Alternative 

Far-Field  Results 

The  effects  of  emissions  from 
all  ventilation  buildings  on  the 
various  receptor  locations,  using 
EPA's  ISC  model  for  the  Two-Lane 
Tunnel  Concept  and  the  No-Build 
Alternative  are  shown  in  Table  31. 
The  maximum  one-hour  NO2 
concentrations  with  the  Two-Lane 
Tunnel  Concept  were  estimated  to  range 
from  about  14  to  125  ug/m3  in  1990. 
With  the  exception  of  the  receptor 
location  on  Atlantic  Avenue  (that  has 
the  125  ug/m3  concentration),  the 
estimated  concentrations  from  all  of 
the  other  receptors  do  not  represent 
any  problem  with  the  Commonwealth's 
policy  level  of  320  ug/m3,  even 
after  a  high  one-hour  NO2  background 
of  224  ug/m3  is  added  to  the 
modeling  results.   Consequently,  the 
maximum  one-hour  NO2  concentrations 
at  a  number  of  receptor  locations  in 
Downtown  Boston,  the  North  End,  and 
South  Boston  would  increase  with  the 
Two-Lane  Tunnel  Concept. 

in  East  Boston,  changes  in 
traffic  volumes  in  the  Sumner  and 
Callahan  Tunnels  with  the  Two-Lane 
Tunnel  Concept  would  result  in  lower 
NOx  emissions  from  the  existing  vent 
buildings  and  subsequent  lower  NO2 
concentrations  at  several  receptors 
(such  as  Maverick  Square)  but  several 
receptors  also  experience  increases  in 
NO2  concentrations.   Increased 
congestion  on  the  Central  Artery  and 
in  the  Third  Harbor  Tunnel  in  2010 
would  increase  N02  concentrations  at 
several  receptors,  although  in  most 
instances  the  maximum  one-hour  NO2 
concentrations  would  be  lower  than  the 
1990  concentrations.   However,  with 
the  exception  of  the  receptor  at 
Atlantic  Avenue,  no  concentrations  in 
excess  of  the  Commonwealth's  policy 
level  would  be  anticipated.   The  NO2 
concentration  for  the  Atlantic  Avenue 
receptor  was  estimated  at  about  330 


ug/m3,  which  is  just  over  the  policy 
level. 

In  1990,  the  maximum  one-hour 
CO  concentrations  at  the  various 
receptor  locations  with  the  Two-Lane 
Tunnel  Concept  were  estimated  to  range 
from  about  0.2  to  1.3  ppm.   These 
concentrations  are  quite  insignificant 
when  measured  against  contributions 
from  the  mobile  sources  (see  Section 
3.6.2  Microscale  Analysis)  or  the 
35-ppm  standard.   The  maximum 
eight-hour  CO  concentrations  were 
estimated  to  range  from  about  0.1  to 
0.9  ppm.   These  concentrations  are 
also  insignificant  when  compared  with 
the  9-ppm  standard.   CO  concentrations 
in  2010  are  generally  expected  to  be 
even  lower.   Consequently,  no  problem 
with  respect  to  the  one-  and 
eight-hour  standards  would  be 
anticipated  in  2010. 

Near-Field  Results 

The  effects  of  ventilation 
building  emissions  in  a  near-field 
environment  were  assessed  by 
considering  one  vent  at  a  time  and 
estimating  the  maximum  one-hour 
concentrations  for  receptors  at 
pedestrian  sidewalk  level  and  at  air 
intakes  on  the  roof  of  adjacent 
buildings.   Table  32  shows  the  maximum 
one-hour  NO2  concentrations  for  each 
of  the  ventilation  buildings  with  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative. 

The  emissions  from  each  of  the 
ventilation  buildings  associated  with 
the  depression  of  the  Central  Artery 
(i.e.,  vent  stack  No.  V0  through  V5  in 
Table  32)  are  expected  to  result  in 
one-hour  NO2  concentrations  at 
nearby  receptor  locations  that  are  in 
excess  of  the  Commonwealth's  320 
ug/m3  policy  level.   For  a  number  of 
receptors  located  at  air  intakes  on 
the  roofs  of  adjacent  buildings,  the 
estimated  maximum  one-hour  N02 
concentrations  could  reach  over  900 
ug/m3  with  background  NO2.   For 
the  new  ventilation  buildings  in  South 
Boston,  maximum  one-hour  NO2 
concentrations  in  excess  of  the 
Commonwealth's  policy  level  are  also 
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Table  31 


CONTRIBUTIONS  OF  VENTILATION  BUILDING  EMISSIONS  ON 
ONE-HOUR  NITROGEN  DIOXIDE  CONCENTRATIONS* 


Receptor  Locations 

1.  Rotch  Playground 

2.  Columbus  Park 

3.  Residence  -  Old  Colony  Ave 

4.  Broadway  Station 

5.  Tea  Party  Ship 

6.  Children's  Museum 

7.  Reserve  Bank 

8.  Stone  &  Webster 

9.  U.S.  Postal  Annex 

10.  CO  Monitor  -  Kneeland 

11.  Tai  Tung  Park 

12.  N.E.  Aquarium 

13.  Quincy  Market 

14.  Martignettis 

15.  Residence  Near  Vent 

16.  Playground  on  Commercial 

17.  West  End  Apartments 

18.  Tennis  Courts 

19.  City  Square 

20.  Heritage  Apartments 

21.  Maverick  Square 

22.  Paris   St.    Health  Center 

23.  Residence  on  Havre 

24.  Daniel  Webster   School 

25.  Day  Square 

26.  Porzio  Park 

27.  E.   Boston  Mem.    Stadium 

28.  Hilton  Hotel 

29.  North  End,   near   Vent 

30.  South  Bay  near   V0 

31.  Sumner /Cottage  near   V2 

32.  Chelsea  St.,   near   Vent 

33.  Central   Square,   East  Boston 

34.  Atlantic  Ave.,   near   VI 

35.  Bldg.,    259  A  St 

36.  W  1st  &  E  St 

37.  Summer   &  E    1st   St 

38.  BOSCOM 


1982  1990  2010 

Alternatives  Alternatives 

No-Build   Two-Lane   No-Build   Two-Lane 


44 

32 

23 

27 

21 

14 

10 

28 

9 

26 

27 

20 

30 

17 

27 

29 

21 

25 

8 

22 

28 

22 

26 

18 

24 

29 

22 

37 

19 

32 

34 

27 

19 

23 

16 

61 

45 

40 

37 

38 

43 

34 

22 

29 

19 

75 

61 

35 

52 

28 

67 

50 

35 

43 

30 

46 

35 

28 

30 

24 

37 

25 

26 

22 

23 

51 

31 

34 

28 

33 

124 

72 

80 

66 

78 

27 

21 

41 

18 

35 

16 

13 

19 

11 

17 

12 

9 

24 

8 

21 

32 

20 

41 

18 

36 

69 

40 

27 

37 

26 

83 

48 

29 

44 

28 

42 

25 

22 

23 

20 

49 

33 

40 

29 

35 

27 

21 

19 

18 

21 

25 

17 

17 

15 

15 

20 

12 

16 

11 

14 

44 

30 

28 

26 

26 

12 

8 

17 

7 

20 

41 

28 

48 

24 

41 

37 

28 

65 

24 

58 

29 

17 

21 

15 

18 

29 

19 

19 

17 

17 

36 

24 

35 

21 

32 

33 

23 

125 

20 

108 

35 

27 

34 

23 

33 

15 

11 

22 

9 

25 

15 

11 

14 

9 

15 

23 

18 

30 

15 

26 

♦Concentrations   are  in  micrograms   per   cubic  meter    (ug/m3),   and  do  not   include 
background  concentrations.     The  state   policy  level   for   one-hr   No 2  is 
320  ug/m3.     To  compare  with  this   policy  level,   a  background   concentration  of 
224   ug/m3   for   Boston  sites,   and    170   ug/m3  for    East  Boston   sites   should  be 
added   to   these   estimates. 
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anticipated  for  receptors  at 
pedestrian  sidewalk  level  and  rooftop 
air  intakes  in  the  proximity  of  these 
ventilation  buildings.   Similarly,  the 
emissions  from  the  ventilation 
building  at  Bird  Island  Flats  in  East 
Boston  are  also  expected  to  result  in 
NO2  concentrations  that  are  in 
excess  of  the  320  ug/m3  for  a  number 
of  receptors  located  in  the  vicinity 
of  the  ventilation  building  (even  with 
the  lower  N02  background 
concentration  of  170  ug/m3). 

One-hour  NO2  concentrations 
associated  with  the  existing 
ventilation  buildings  in  East  Boston 
are  not  expected  to  be  in  excess  of 
the  Commonwealth's  policy  level  with 
either  the  Two-Lane  Tunnel  Concept  or 
the  No-Build  Alternative.   Emissions 
from  the  existing  ventilation 
buildings  in  the  North  End  and  in  the 
Dewey  Square  area,  however,  would 
continue  to  result  in  maximum  one-hour 
NO2  concentrations  that  exceed  the 
policy  level.  Because  the  Two-Lane 
Tunnel  Concept  is  expected  to  result 
in  a  significant  reduction  in 
emissions  from  the  ventilation 
buildings  serving  the  Dewey  Square 
tunnels,  N02  concentrations  at 
pedestrian  level  in  the  vicinity  of 
these  ventilation  buildings  were 
estimated  to  be  below  the 
Commonwealth's  policy  level.  However, 
even  with  this  emission  reduction, 

N02  concentrations  at  a  number  of 
rooftop  air  intake  locations  were 
still  estimated  to  exceed  the  320 
ug/m3  policy  level.  Maximum 
one-hour  N02  concentrations  in  2010 
were  estimated  to  be  only  slightly 
lower  than  the  corresponding  1990 
results.  Consequently,  the  problem  of 
exceeding  the  Commonwealth's  policy 
level  in  many  areas  would  continue  to 
persist. 

Maximum  one-hour  CO 
concentrations  at  receptors  located  in 
the  immediate  vicinity  of  the 
ventilation  buildings  were  estimated 
to  range  from  about  2.5  to  10.0 
mg/m3  with  background  CO 
concentration  in  1990  with  the 
Two-Lane  Tunnel  Concept.   These 
concentrations  are  well  below  the 


one-hour  standard  of  40  mg/m3.   The 
maximum  eight-hour  CO  concentrations 
were  estimated  to  range  from  about  2.0 
to  7.2  ppm,  with  background.   These 
concentrations  are  also  within  the 
eight-hour  CO  standard.   Both  maximum 
one-  and  eight-hour  CO  concentrations 
in  2010  were  estimated  to  be  less  than 
the  corresponding  1990  concentra- 
tions.  Therefore,  CO  emissions  from 
these  ventilation  buildings  are  not 
expected  to  be  a  problem  with  respect 
to  exceeding  the  applicable  standards. 

If  a  one-hour  N02  background 
concentration  of  170  ug/m3  is 
assumed  for  East  Boston  receptor 
locations,  and  224  ug/m3  is  assumed 
for  the  rest  of  the  study  area  in 
Boston  (concentrations  provided  by 
DEQE),  then  emissions  from  most  of  the 
ventilation  buildings  analyzed  - 
existing  and  proposed  -  would  result 
in  excessive  one-hour  N02 
concentrations  when  measured  against 
the  Commonwealth's  policy  level  of  320 
ug/m3.   to  mitigate  this  potential 
problem,  a  number  of  possible  options 
must  be  fully  evaluated.  These 
options  include:   the  height  of  the 
exhaust  opening  and/or  the  exit 
velocity  of  the  exhaust  gases  could  be 
altered  to  reduce  the  impact  on  nearby 
receptors;  the  exhaust  gases  from  a 
given  set  of  tunnel  segments  could  be 
vented  from  more  than  one  ventilation 
building  in  that  general  location 
(i.e.,  achieve  a  more  diffuse  source 
environment);  the  amount  of  exhaust 
gases  could  be  reapportioned  among  the 
fixed  set  of  ventilation  buildings. 
Not  all  of  these  potential  mitigating 
measures  would  be  equally  effective 
for  all  of  the  ventilation  buildings. 
However,  from  the  magnitude  of  these 
estimated  one-hour  N02 
concentrations,  it  would  appear  that 
by  using  these  mitigating  measures  - 
either  individually  or  in  some 
combination  -  the  Commonwealth's 
policy  level  could  be  met  at  every 
receptor  examined.   The  feasibility 
and  effectiveness  of  these  mitigating 
measures  would  be  investigated  in 
detail  during  the  design  stage. 

CO  emissions  from  the 
ventilation  buildings  are  not  a 
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both  the  Surface  Artery  and  Atlantic 
Avenue  would  be  replaced  by  a  six-lane 
surface  roadway  along  the  Central 
Artery;  a  40-foot  wide  construction 
haul  road  would  also  be  provided  in 
this  area.   Increased  traffic  on  the 
viaduct  and  on  local  streets  such  as 
Summer,  Congress,  High,  Franklin, 
Federal,  and  Milk  Streets  would  be 
overburdened.   Adverse  impacts  on  both 
one-hour  and  eight-hour  CO 
concentrations  would  be  anticipated  as 
a  result  of  this  loss  in  capacity  and 
detouring. 

Construction  of  the  Central 
Artery  depression  is  expected  to 
generate  significant  new  truck 
traffic.   For  example,  up  to  1,000 
trucks  per  day  could  be  added  to  the 
surface  streets  during  the  excavation 
stage,  further  affecting  local 
traffic,  although  the  separate  haul 
road  would  reduce  the  effect  of  this 
truck  traffic  on  the  local  roads. 


Causeway  Street.   Increased  congestion 
on  the  local  streets  could  ensue, 
leading  to  an  exacerbation  of  the  CO 
problem  in  this  area. 

During  the  construction  of 
ramps  and  related  improvements  at 
Leverett  Circle,  capacity  of  the 
Circle  is  expected  to  be  reduced  by 
one-third.   The  Leverett  Circle  area 
is  presently  in  violation  of  the 
eight-hour  CO  standard.   Reduction  in 
capacity  would  in  essence  extend  the 
■peak"  hour  period  in  both  the  morning 
and  evening  peaks.   This  would 
aggravate  the  existing  eight-hour 
problem. 

o      South  Boston 

The  Summer  Street  bridge  over 
the  railroad  tracks  would  have  to  be 
re-built  in  both  the  No-Build 
Alternative  and  the  Two-Lane  Tunnel 
Concept. 


A  similar  effect  on  local 
traffic  would  also  apply  to  the 
No-Build  Alternative  due  to  capacity 
restrictions  on  local  streets  below 
the  Central  Artery,  as  there  would  be 
more  of  a  diversion  from  the  viaduct 
to  the  local  streets,  as  well  as  loss 
of  some  lanes  of  the  Surface  Artery, 
during  the  redecking  process.   This 
impact,  however,  would  be  partially 
offset  by  the  shorter  construction 
time  for  the  No-Build  Alternative. 

o      North  End/West  End/North  Area 

There  are  a  number  of  areas  in 
the  North  End  (Hanover  street,  the 
Callahan  Tunnel  portal,  and  Keany 
Square),  the  West  End  (at  Leverett 
Circle),  and  at  City  Square  in 
Charlestown  that  are  known  to  have 
existing  eight-hour  CO  concentrations 
that  are  in  excess  of  the  9-ppm 
standard.   Construction  of  the  Central 
Artery  depression  or  the  redecking  of 
the  viaduct  is  expected  to  aggravate 
this  existing  problem.   At  some  point 
in  the  construction  of  the  Central 
Artery  depression,  removal  of  the 
southbound  Central  Artery  off-ramp  to 
Storrow  Drive  would  result  in  traffic 
being  diverted  to  Lomasney  way  and 


During  the  construction  of  the 
cross-harbor  tunnel,  Viaduct-Ramp 
Street  and  portions  of  B  and  Congress 
Streets  would  be  closed.   These 
replacements  and  closures  would  lead 
to  traffic  diversions  to  other 
streets,  principally  in  the  northern 
industrial  section  of  South  Boston. 
Because  the  traffic  volumes  on  these 
streets  are  generally  not  very  heavy, 
no  serious  congestion  and  CO  problems 
would  be  anticipated  as  a  result  of 
this  diversion.   Potential  problems, 
however,  would  be  expected  at  the 
various  Fort  Point  Channel  bridge 
crossings. 

o      East  Boston 
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The  construction  of  the 
Two-Lane  Tunnel  Concept  would  not  have 
any  significant  adverse  traffic 
effects  on  the  local  streets  in  East 
Boston.   Most  of  the  impact  would  be 
felt  within  Logan  Airport.   This 
impact  is  described  in  a  subsequent 
subsection. 

Dust  Emissions  and  Exhaust  Odor 

Dust  and  truck  exhaust 
emissions  at  construction  sites, 


staging  areas,  and  along  truck  routes 
can  lead  to  potential  adverse  effects 
(as  manifested  in  nuisance  dust,  odor, 
and  possible  violation  of  the  24-hour 
total  suspended  particulate  Federal 
and  State  standards).   The 
construction  sites  along  the  Central 
Artery  corridor  are  located  in  a  very 
urbanized  area  with  extensive  public 
access  and  with  many  public  amenities, 
such  as  Quincy  Market  and  the 
restaurants  along  the  waterfront.   The 
potential  problems  associated  with 
nuisance  dust  and  truck  exhaust  odor 
would  detract  from  the  enjoyment  of 
these  amenities.   These  problems  are 
equally  applicable  to  both  the 
Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative. 

Staging  areas  in  the  Central 
Artery  corridor  (e.g.,  at  the  Anelex 
Building,  or  the  parking  areas  by 
Causeway  street)  can  lead  to  increased 
traffic  congestion  and  subsequent  CO 
problems.   These  areas  would  probably 
be  used  to  varying  extents  during  the 
construction  period.   Construction 
activities  at  staging  areas  more 
remote  from  the  corridor  (such  as 
those  in  the  northern  industrial 
portion  of  South  Boston)  can  lead  to 
nuisance  dust  problems  and  particulate 
standard  violation  at  these 
locations,  with  the  Two-Lane  Tunnel 
Concept,  these  potential  problems 
would  also  be  anticipated  in  the  Bird 
Island  Flats,  the  southwest  Terminal, 
and  the  Southwest  Service  areas  of  the 
Airport  and  the  residences  on  the  east 
side  of  the  Jeffries  Point  community. 

Final  truck  routes  for  all 
construction-related  activities  have 
not  been  defined  as  yet,  but  as  plans 
for  a  haul  road  under  the  existing 
viaduct  would  be  included  in  the 
project,  it  would  appear  that  areas 
such  as  the  Financial  District,  the 
Waterfront,  the  North  End,  the  West 
End,  the  Fort  Point  Channel,  South 
Bay,  and  parts  of  Charlestown  and 
South  Boston  may  be  affected  by  truck 
exhaust  and  dust  emissions.   With  the 
Two-Lane  Tunnel  Concept,  truck 
emissions  could  also  affect  portions 
of  East  Boston  (e.g.,  along  Route  1A) 
and  some  of  the  businesses  within  the 
Airport  itself. 
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Construction  at  Logan  Airport 

At  Logan  Airport,  the 
construction  of  the  tunnel  and 
connecting  ramps  with  the  Two-Lane 
Tunnel  Concept  is  broadly  divided  into 
three  phases,  progressing  from  the 
Bird  island  Flats  area  through  the 
Southwest  Terminal  area  to  the 
Southwest  Service  area. 

During  the  first  phase, 
construction  activity  would  generally 
be  limited  to  the  southwest  corner  of 
Bird  Island  Flats,  although  the  entire 
BIF  Access  Road  would  be  used  for 
access  and  egress  to  the  staging  area 
at  Bird  island  Flats.   Under  certain 
meteorological  conditions  (e.g.,  high 
wind  and  applicable  wind  directions), 
some  adverse  impact  associated  with 
high  dust  loading  could  be  anticipated 
at  the  eastern  part  of  the  Jeffries 
Point  community,  and  the  Southwest 
Terminal  area.   The  air  cargo 
facilities  and  other  proposed 
developments  at  Bird  island  Flats 
could  also  be  affected  by  dust 
emissions.   Aircraft  operations  at  the 
Southwest  Terminal  should  not  be 
affected  by  these  dust  emissions. 
However,  aircraft  operators  should  be 
made  aware  of  the  potential  high  dust 
loading  in  the  air  during  high  wind 
conditions. 

The  second  phase  of  the 
construction  would  extend  the  tunnel 
from  Bird  Island  Flats  through  the 
Southwest  Terminal  area  to  a  point 
just  past  the  Eastern  Air  Lines 
Reservation  Center.   Impact  from  dust 
emissions  at  Jeffries  Point  would 
continue  to  be  felt,  and  might 
actually  intensify  because  the 
construction  activity  would  be  closer 
to  this  community  and  at  the  same  time 
the  staging  area  at  Bird  island  Flats 
would  continue  to  be  in  use.   The 
frequency  of  impact  from  dust 
emissions  at  the  Southwest  Terminal 
would  likely  increase.   During  Phase 
2,   the  Eastern  Airlines  shuttle 
operation  and  the  commuter  air  lines 
operation  at  the  Southwest  Terminal 
would  probably  switch  positions.   ThiP 
temporary  switch  could  result  in  a 
small  net  reduction  of  aircraft 
emissions.   However,  in  terms  of 


ambient  concentrations  of  the  various 
pollutants  at  such  sensitive  receptors 
as  Porzio  Park  and  other  areas  in  the 
Jeffries  Point  community,  this  small 
decrease  in  emissions  would  probably 
not  manifest  itself  in  a  significant 
reduction  in  total  pollutant 
concentrations  at  these  receptor 
locations.   The  air  cargo  and  other 
development  facilities  at  Bird  Island 
Flats  would  continue  to  be  affected  by 
dust  emissions. 

The  third  phase  of  the 
construction  would  extend  the  tunnel 
from  north  of  the  Eastern  Air  Lines 
Reservation  Center  to  the  Airport 
access  road.   During  this  final  phase, 
a  number  of  existing  buildings  in  the 
Southwest  Service  area  would  be 
removed.   Another  staging  area  would 
be  established  and  the  BIF  Access  Road 
would  be  relocated  a  little  closer  to 
the  Jeffries  Point  community.   The 
impact  of  dust  emissions  on  Jeffries 
Point  would  continue  to  be  a  problem 
and  the  affected  area  might  extend 
further  west  into  the  community. 
Additionally,  most  of  the  facilities 
in  the  Southwest  Service  Area  (e.g., 
Sky  Chefs,  and  rental  car  facilities) 
and  the  Hilton  Hotel  could  be  affected 
by  dust  emissions.   During  Phase  3, 
the  Eastern  shuttle  and  the  commuter 
operations  would  switch  back  to  their 
original  position  in  the  southwest 
Terminal.   Impact  from  these  aircraft 
operations  would  return  to  baseline 
conditions.   Impact  of  dust  emissions 
at  the  southwest  Terminal  and  at  Bird 
island  Flats  would  continue  to  be  felt 
during  Phase  3. 

Truck  movements  and  other 
construction-related  traffic  could 
potentially  interfere  with  the  other 
normal  Airport  traffic.   If  this 
interference  were  to  result  in  loss  of 
capacity  either  on  the  Airport  access 
or  egress  roads  or  the  Cross  Road, 
traffic  congestion  would  result, 
leading  to  potentially  excessive  CO 
concentrations  at  a  number  of  receptor 
locations  at  the  Airport  (such  as  the 
Hilton  Hotel  and  the  East  Boston 
Memorial  Stadium). 


Mitigating  Measures 

For  the  most  part,  the 
potential  for  excessively  high 
eight-hour  CO  concentrations  during 
the  construction  period  could  be 
alleviated  by  traffic  control  measures 
that  would  lead  to  reducing  the 
increased  congestion  at  street 
intersections  and  other  local  roads, 
or  at  areas  that  were  estimated  to 
have  potentially  high  CO  levels  even 
before  construction,   in  the  Central 
Artery  corridor,  however,  the 
potential  traffic  congestion  could  be 
so  severe  that  normal  traffic  control 
measures  alone  may  not  be  adequate  to 
mitigate  the  potentially  severe  CO 
problem.   During  the  construction 
period,  therefore,  some  other 
alternative  by-pass  routes,  traffic 
routing  schemes,  or  disincentive 
measures  would  have  to  be  developed  tctl 
substantially  reduce  the  traffic 
demand  for  the  overly  congested 
corridor. 

A  haul  road  for  construction 
trucks  along  the  Central  Artery 
corridor  would  reduce  the  effect  of 
this  traffic  on  local  roads  and  could 
help  to  control  the  potential  dust  and: 
related  impacts.   The  six-lane  surfaces 
roadway  under  the  Artery  would  also 
help  maintain  traffic  flow  through 
this  area. 

Potential  CO  problems  at  the 
Airport  could  also  be  alleviated  by 
maintaining  full  capacity  on  the 
Airport  access  and  egress  roads  and 
the  Cross  Road,  through  alternative 
by-pass  routes  and/or  other  traffic 
management  measures. 

Dust  and  accompanying  high 
suspended  particulates  concentration 
is  a  very  common  and  serious  problem 
associated  with  construction 
activities,  particularly  in  urban 
areas.   Wetting  the  exposed  earth 
areas  or  where  practicable,  chemicall' 
stabilizing  these  areas,  and  covering 
dust-producing  materials  during 
transport  could  be  implemented  to 
minimize  dust  emissions.   Control  - 
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dust  emissions  at  the  Airport  during 
all  three  phases  of  construction  would 
also  be  required  by  the  construction 
specifications. 

Exhaust  odor  impact  from  trucks 
could  most  effectively  be  controlled 
by  judicious  designation  of  truck 
routes  to  avoid  public  amenities 
(public  parks,  restaurants),  and 
sensitive  receptor  locations 
(residential  neighborhoods). 
Construction  haul  routes  would  be 
developed  during  the  design  phase  of 
the  project  with  input  from  the  public 
and  appropriate  agencies  to  minimize 
encroachment  of  construction  vehicles 
into  the  adjacent  neighborhoods. 
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3.7     NOISE  AND  VIBRATION 

3.7.1   Noise 

No-Build  Alternative 

Future  Noise 

Estimates  of  noise  for  the 
No-Build  Alternative  are  included  here 
for  comparison  with  existing  noise 
levels  and  with  estimates  of  both 
project  and  non-project  noise  for  the 
Two-Lane  Tunnel  Concept. 

Future  traffic  noise  was 
predicted  at  each  of  18 
noise-sensitive  receptors  (sites  1-4, 
8-13  and  15-22A)  in  the  project  area 
(see  Figure  32  for  identification  of 
these  sites;  Table  33  identifies  the 
types  of  land  uses  and  approximate 
numbers  of  people  represented  by  these 
receptors).   Receptors  include  all 
existing  activities,  developed  lands, 
and  undeveloped  lands  for  which 
development  is  planned,  designed,  and 
programmed  which  may  be  affected  by 
noise  from  the  project.   Site  22A 
(Harbor  Tower  Condominiums)  has 
replaced  site  22  (Harbor  Towers 
Parking  Garage)  for  purposes  of  noise 
prediction  and  impact  assessment 
because  it  is  a  noise  sensitive  land 
use.  The  measured  noise  level  at  site 
22  (71  dBA  Lgg)  was  adjusted  (to  69 
dBA  Leg)  at  site  22A  to  reflect  the 
increased  distance  from  the  Central 
Artery  (the  dominant  noise  source). 
The  four  sites  not  included  in  the 
present  analysis  (5,  6,  7  and  14)  are 
outside  the  study  area  for  the 
Two-Lane  Tunnel  Concept.  Noise 
predictions  were  performed  in 
accordance  with  current  FHWA 
procedures. 

Table  34  summarizes  predicted 
design  year  (2010)  noise  levels  at 
each  selected  site  for  the  No-Build 
Alternative  and  the  Two-Lane  Tunnel 
Concept.  Shown  are  the  traffic  noise 
contributions  due  to  project  roads 
(i.e.,  roadways  constructed  as  part  of 
the  project),  non-project  roads,  and 
the  total  for  each  site.   Also 
included  are  the  existing  measured 
noise  levels,  the  FHWA  Activity 


Category  for  each  site,  and  the  site's 
corresponding  Noise  Abatement 
Criterion. 

Of  the  17  sites  where  existing 
noise  levels  have  been  determined 
(noise  measurements  were  not  made  at 
site  15),  two  will  experience 
decreases  ranging  from  2  to  8  decibels 
(sites  3  and  13),  one  site  will  not 
change  (site  12),  and  the  remaining  14 
sites  will  experience  increases 
ranging  from  4  to  11  decibels  with  the 
No-Build  Alternative.   Changes  in 
noise  levels  are  perceptible  at 
approximately  a  4-decibel  change. 
Applying  this  criterion  to  changes  in 
noise  levels  for  the  No-Build 
Alternative  between  the  present  year 
and  year  2010,  perceptible  increases 
will  occur  at  14  sites  (1,  2,  4,  8-11, 
and  16-22A)  while  a  perceptible 
decrease  will  occur  at  only  one  site 
(site  13  -  Porzio  Park). 

Construction  impacts 

For  the  No-Build  Alternative, 
major  sources  of  construction  noise 
will  include  concrete  saws,  cranes, 
trucks  and  support  equipment  required 
for  redecking  operations,   it  is 
anticipated  that  construction  will 
proceed  using  two  10-hour  shifts  per 
day  over  a  period  of  three  years. 
Temporary  construction-noise  effects 
were  assessed  by  comparing 
construction  noise  predictions  at 
sensitive  receptor  locations  with 
existing  noise  levels  (see  Appendix  2 
in  this  report).   The  results  of  this 
procedure  are  summarized  below  for 
this  alternative. 

A  review  of  the  planned 
construction  indicates  that,  compared 
to  existing  noise  levels,  minor  impact 
(5-10  decibel  increase)  from 
construction  noise  is  expected  at 
Charles  River  Dam  Park,  the  Casa  Mari- 
Housing  (North  End),  Waterfront  Park 
and  Harbor  Towers.  Moderate  impact 
(10-15  decibel  increase)  is  expected 
at  Quincy  Market,  and  substantial 
impact  (greater  than  15  decibel 
increase)  is  expected  at  the  Stillman 
Place  residences  (North  End). 
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Table  33 


RECEPTORS  THAT  MAY  BE  AFFECTED  BY  NOISE  FROM  THE  HIGHWAY 


Site 

1.  Rotch   Playground 

2.  St.    Peter    and    Paul    Church 

3.  Dockside   Condominiums 

4.  Boston   Tea   Party  Museum 

8.      Bremen    Street   residence,    1-1/2 
blocks    northeast    of    Porter    St. 


9.      Bremen    Street   residence,    2-1/2 
blocks    northeast    of    Porter    St. 


10.  East    Boston    Memorial    Stadium, 
northwest   baseball    backstop 

11.  East   Boston    Memorial    Stadium, 
southeast    baseball    backstop 

12.  Maverick   Street   residence 


13.      Porzio    Park 

15.      Waterfront   Park,    Boston 


16.  Waterfront    Park,    Boston 

17.  Edward    Everett    House,    City 
Square,    Charles  town 

18.  Charles    River    Dam  Park 

19.  Stillman   Place   Residence, 
Nor  th    End 


Activity   or    Land   Use 
Represented 

Rotch    Playground,    closest   to 
Albany   Street 

St.    Peter    and    Paul    Church 

Dockside    Condominiums, 
Children's   Museum  and    associ- 
ated   open   space 

Boston   Tea   Party   Museum 

All   Bremen    Street   residences 
directly   opposite    the   Airport 
Access    Road 


Approximate 

No.    of 

People 
Represented 


80 


200 


All  Bremen  Street  residences       140 
out  of  direct  line  with  the 
Airport  Access  Road 

Northwest  portions  of  the  - 

East  Boston  Memorial  Stadium 

Southeast  portions  of  the  East      - 
Boston. Memorial  Stadium 

All  Maverick  Street  residences     120 
between  Jeffries  and  Lamson  Sts. 

Porzio  Park  - 

Waterfront    Park,    near    Atlantic  - 

Ave. 

Major    portion   of   Waterfront    Park  - 

Residences   near    City    Square   with        200 
a    direct   view  of    project  roads 

Charles    River    Dam   Park 

Lower    floors   of  residences  480 

along   Stillman   Place,    Cooper 

Street,    and   Washington    Street 

soui:h   of    Thatcher    Street,    with 

facades    toward    the    Central 

Artery 
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Existing  Noise  Measurement 
Locations 


0       450     900  1800  Feel 

EIS/EIR  for  1-90  -  Third  Harbor  Tunnel;  1-93  -  Central  Artery 


Table  3  3  (Cont'd. ) 


Site 


Activity  or  Land  Use 
Represented 


Approximate 

No.  of 

People 
Represented 


20.   Casa  Maria  Housing,  North  End 


21.   Quincy  Market  Mall,  Commercial 
Street  at  North  Market  Street 


Upper  floors  of  nearby  multi- 
story dwellings  within  1  block 
of  and  with  facades  toward  the 
Central  Artery  but  with  some 
shielding  by  other  nearby 
buildings 

East  end  of  Quincy  Market  Mall 


340 


22A.    Harbor    Tower    Condominiums, 
Boston 


Harbor    Tower    closest    to    the 
Central  Artery;    condominiums   with 
a  view  of   the   Central   Artery 


310 
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Two-Lane  Tunnel  Concept 

Future  Noise 

Potential  long-term  noise 
effects  due  to  the  project  would  be 
related  primarily  to  roadway  traffic. 
Noise  impact  due  to  the  tunnel 
ventilation  buildings  would  be  avoided 
by  incorporation  of  adequate  noise 
abatement  during  facility  design,  as 
required  to  conform  with  the  Boston 
City  Noise  Ordinance,  and  with  the 
guidelines  of  the  Commonwealth  of 
Massachusetts  Department  of 
Environmental  Quality  Enginnering 
(DEQE)  concerning  mechanical 
ventilation  equipment. 

From  Table  34,  comparison  of 
the  Two-Lane  Tunnel  Concept  and  the 
No-Build  Alternative  shows  that  the 
Two-Lane  Tunnel  Concept  would  not  be 
perceptibly  louder  at  any  of  the 
sites.  On  the  other  hand,  the 
Two-Lane  Tunnel  Concept  would  be 
perceptibly  quieter  than  the  No-Build 
Alternative  at  six  sites  (sites  15, 
16,  19,  20,  21,  and  22A),  by  as  much 
as  9  decibels,  primarily  due  to  the 
elimination  of  traffic  on  the  elevated 
Central  Artery  as  a  noise  source. 

As  indicated  in  Table  34,  there 
are  no  locations  for  the  Two-Lane 
Tunnel  Concept  with  predicted 
noise-level  increases  of  15  decibels 
or  greater,  when  compared  to  existing 
noise  levels.  However,  predicted 
total  noise  levels  exceed  the  FHWA 
Noise  Abatement  Criterion  at  16  out  of 
18  sensitive  receptors,  representing  a 
population  of  about  1,870  residents. 

No  Category-A  sites  were 
identified.  Category-B  sites  include 
all  park,  playground  and 
noise-sensitive  institutional  sites, 
plus  all  residences  with  yard  or 
balcony  areas  exposed  directly  to 
project  noise  (sites  1,  3,  4,  10,  11, 
13,  15-18,  and  21).   Category-E  sites 
include  the  Church  and  those 
residential  sites  without  exterior 
activities  (sites  2,  8,  9,  12,  19,  20, 
and  22A).   Impact  assessment  at  the 
St.  Peter  and  Paul  Church  (site  2) 
assumed  closed  windows  that  provide  an 


outdoor-to-indoor  noise  reduction  of 
25  decibels.   Interior  impact  at  the 
Category-E  residences  (sites  8,  9,  12, 
19,  20,  and  22A)  assumed  open  windows 
that  provide  an  outdoor-to-indoor 
noise  reduction  of  10  decibels. 

Mitigating  Measures 

A  number  of  noise-abatement 
measures  could  be  considered  for  this 
project,  including  traffic  management 
measures;  alterations  of  alignment; 
acquisition  of  buffer  zones;  noise 
insulation  of  public-use  or  non-profit 
institutional  structures;  and  noise 
barriers.  Each  of  these  measures  has 
been  examined  for  this  project  as 
described  below. 

Traffic-management .   Traffic- 
management  measures  are  sometimes 
feasible  for  noise  abatement. 
Prohibition  of  truck  traffic  — 
especially  heavy-truck  traffic  — 
would  produce  significant  noise 
benefits.   In  the  long-term,  however, 
such  prohibition  is  not  possible  for 
the  Third  Harbor  Tunnel  nor  for  the 
Central  Artery,  both  of  which  are 
intended  to  serve  as  major  routes  for 
delivery  of  goods.  Time-use 
restrictions  on  truck  traffic  would  be 
similarly  impossible.  During 
construction,  however,  heavy 
construction  trucks  and  other 
construction  vehicles  could  be 
confined  to  haul  roads  and  restricted 
from  using  local  streets  to  the  extent 
possible. 

Lower  speed  limits  would  not 
significantly  affect  traffic  noise 
from  the  project  because  traffic  is 
expected  to  flow  below  posted  speed 
limits  during  peak  travel  periods  due 
to  capacity  constraints.  To  produce 
further  speed  reduction  would  require 
very  low  speed  limits,  and  would  be 
essentially  impossible  to  enforce. 

Alteration  of  Alignment.  For  - 
proposed  new  roadway,  it  is  sometimes 
possible  to  alter  the  horizontal 
alignment  to  move  it  further  from 
noise-sensitive  receptors.  The 
alignment  of  the  Two-Lane  Tunnel 
Concept  has  been  developed  with  this 
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intent,    and  has  produced    substantial 
noise  benefits    to   East  Boston. 
Further  changes  in  horizontal 
alignment  must  at   least  triple  the 
distance  between  receptor   and  roadway 
in  order   to  produce  additional 
significant  benefits;    such  shifts   in 
alignment  are  not  feasible. 

The  project's  vertical 
alignment  is  primarily  dictated  by  the 
need  to  connect   to  existing  roadways. 
Any  small  changes   that  remain  possible 
would  have  no  significant  effect  on 
noise . 

Acquisition  of  buffer  zones. 
Where   unimproved  property  exists 
between  noise -sensitive  receptors   and 
a  roadway  corridor,   acquisition  of 
this  property  can  preempt  future 
development  close   to  the  roadway. 
However,   no  such  opportunities  exist 
along  the  proposed  project  alignment. 

Noise  insulation  of  public -use 
or  non-profit   institutional   struc- 
tures.     Noise  insulation  of  public-use 
or  non-profit  institutional   structures 
can  be  incorporated  into  this  project. 


noise   is    five   decibels   or  more   below 
the  total   noise   level,   noise  abatement 
is   considered  acoustically  not 
feasible,    since    significant   total 
noise  reduction   is   unattainable.      For 
the  Two-Lane  Tunnel  Concept,    noise 
abatement   is   not  acoustically  feasible 
at   sites    3,    4,    and  8-12.      For  the 
remaining  sites,   where  noise  barriers 
are  acoustically  feasible,    Table  35 
contains   the  predicted  noise   levels, 
both  with   and  without  noise  barriers. 

At   site   1,   where  the  proposed 
project  would   increase  noise  by  one 
decibel  compared  to  the  No-Build 
Alternative,   mitigation   of   5   decibels 
could  be  achieved  with  a   13-foot  high 
barrier  along  the  edge   of  the  mainline 
structure,    for  a    length  of 
approximately  900  feet,    plus   an 
11-foot  high   ramp  barrier   1,100  feet 
long.      The  total-noise  benefit  would 
be   just   5  decibels  due   to   traffic 
noise  from  surface  streets.      Because 
of  the  massiveness   and   limited  benefit 
of  these  barriers,   and  the   limited 
usage   of  this  playground,    it  is 
unlikely  that  these  barriers  would  be 
built. 


Noise    Insulation   for  Private 
Buildings.      The  Commonwealth   is 
committed  to   developing  a  program  to 
help  private  building   owners 
soundproof  structures   immediately 
adjacent   to  construction  areas, 
possibly  through   use  of   double  pane 
windows   and  air  conditioning. 

Noise  barriers.      Noise  barriers 
have  been  examined  and  evaluated  where 
the   total  projected  noise  approaches 
or  exceeds   the  relevant  FHWA  Noise 
Abatement  Criterion.      In   total,   noise 
barriers  have  been  examined  for  all 
sites  except  2   and   13  where  no   impact 
occurs  o 

Significant  noise  reduction  of 
five   decibels  or  more  is  not 
acoustically  feasible  at  sites  where 
non-project  noise   dominates  over 
project  noise.      At   such   sites,   even  a 
complete   elimination  of  project  noise, 
through  noise-barrier   design,   would 
reduce   total  noise  by  a  maximum  of 
three   decibels.      Unless  non-project 
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At  site  15,  where  the  project 
would  result  in  a  perceptible  decrease 
in  noise  relative  to  the  No-Build 
Alternative,  mitigation  of 
approximately  9  decibels  could  be 
achieved  with  a  10-  to  12-foot  high 
barrier,  approximately  600  feet  in 
length,  located  along  the  western  edge 
of  Waterfront  Park.   Such  a  barrier 
would  cost  about  578,000,  and  would 
also  provide  approximately  6  decibels 
of  mitigation  at  site  16,  further  into 
the  park.   Less  mitigation  would  be 
achieved  here  because  the  barrier 
would  not  be  as  close  to  the  receptor 
and  because  more  sound  energy  arrive; 
around  the  barrier  ends.   A  barrier 
along  this  park  edge  would  obstruct 
access  to  Waterfront  Park.   For  this 
reason,  this  barrier  is  not  likely  be 
built. 

At  sites  17  and  18,  where  the 
project  would  result  in  a  slight 
decrease  in  noise  relative  to  the 
No-Build  Alternative,  mitigation  of 
approximately  7  decibels  could  be 
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achieved  with    10-  to    15-foot  high 
barriers   on   all   elevated  roadways   and 
ramps  north  of   Causeway   Street,    as 
well  as  adjacent   to   some   surface 
streets.      These  barriers  would  reduce 
project  noise  by  approximately  10 
decibels,    although  the   total  noise 
benefit  would  be    just  7   decibels,    due 
to  noise  from  non-project  roadways . 
Such  barriers  would  not  be   likely   to 
be  built . 

For  the    lower  floor  of   site   19, 
where  the  project  would  decrease  noise 
relative   to  the  No-Build  Alternative, 
mitigation  of  approximately    11 
decibels   could  be  achieved  with  a 
15-foot  high,    300-foot    long  barrier 
along  the   southern  and  western  edges 
of  relocated   Stillman  Place.      This 
residence  is   typical  of  a    large  number 
of  residences   and  other  noise-sensi- 
tive  land  uses   along  this  edge  of  the 
Central  Artery.      Although  all 
residences   along  the  corridor   in  this 
area   would  significantly  benefit  from 
a  similar  barrier,    such  a  barrier 
would  cut  off  access  of   the  receptors 
to  their   local  street.      For  this 
reason,    such   an  extended  barrier  would 
not  be   likely  to   be  built.      Since    it 
is  effective  in  reducing  noise   levels 
as  well   as  providing  protection 
through   isolation   to  this   area  of   the 
North  End,    the  more   limited  barrier 
intended  to  protect   only  site   19  would 
likely  be  built,    subject  to  community 
input.      This  barrier  would  cost 
approximately  $57,000,    and  would 
benefit   about    30  people.      A  10   decibel 
noise  reduction  could  be  achieved   in 
the  vicinity  of  the  MDC's  roadway 
access   to  the  new  Charles   River  Dam, 
with  a   500-foot   long  15-foot  high 
barrier  along  the  easterly  edge  of  the 
Causeway   Street   on-ramp.      It   is 
estimated  that  such  a  barrier  would 
cost  about   $171,000.      Because  of  the 
potential   for   enhancing  this  area, 
which  may  be   used  as  passive 
recreation  space  by  the  MDC  in  the 
future,    this  barrier  would  probably  be 
built. 

At  site  21,    a  reduction  of 
approximately  10   decibels   could  be 
achieved  with  a   10-  to   15-foot  high, 
300-foot    long  barrier   along   the 


western   edge    of   Commercial   Street, 
adjacent  to  the  Mall.      This   barrier 
would  cost   about   $45,000  and  would  be 
acoustically   effective   because   it 
shields   not  only  project  noise,   but 
noise  from  Commercial   Street  as  well. 
However,    a   barrier   in  this    location 
would  separate  Quincy  Market  from 
Commercial   Street  and  would  obstruct 
the  view  of  the  harbor.      Its    intrusion 
upon  Quincy  Market  would  be    severe   and 
thus  it  is  not  likely  to  be  built. 
Fortunately,    the  Marketplace  Center 
project  now  under  construction  will 
tend  to   shield  the  Quincy  Market  area 
from  noise  generated  by  traffic   along 
the  Surface   Artery. 

At   site   22,    a   reduction   of 
approximately  9  decibels  could  be 
achieved  with  a   20-  to   25-foot  high, 
300-  to    400-foot    long  barrier   along 
the  Surface   Artery,   wrapping  around 
the  Harbor  Tower  Condominiums   at  both 
ends.      Such  mitigation  would  accrue 
only  to   the   lowest  residential   floor, 
however.      Such   a  barrier   is 
impractical ly  high  and  is   therefore 
not   likely  to   be  built. 

Construction    Impacts 

For  the  Two-I^ne  Tunnel 
Concept,   major   sources   of  construction 
noise  would  include  pile  drivers, 
jackhammers,    trucks,    cranes, 
excavating  equipment  and  miscellaneous 
support  equipment.      It   is   anticipated 
that  construction  would  proceed  using 
two   10-hour   shifts  per  day  over  a 
12-year  period   (approximately)   in 
downtown  Boston  and  over  a  4-year 
period   (approximately)    in   East  Boston, 
Charlestown,    Fort  Point  Channel,    South 
Bay,   and  South  Boston   areas. 

A  review  of  the  planned 
construction   indicates   that,   compared 
to   existing  noise   levels,   minor   impact 
from  construction   noise  would  be 
expected  at  the   Edward   Everett   House 
(Charlestown),    Charles   River  Dam  Park, 
Casa  Maria  Housing   (North  End),    St. 
Peter  and  Paul  Church,    and  at  the 
Albany  Street  Apartments   in  the   South 
End.      Moderate   impact  would  be 
expected  at  Quincy  Market,   Waterfront 
Park,    Harbor  Tower,   and  Rotch 
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Playground.      Substantial    impact  would 
be  expected  at  the   Spaulding 
Rehabilitation  Hospital,    Stillman 
Place   Residences    (North   Bid),    the 
proposed  Arts   Building   in   South 
Boston,    and  at  the   Boston   Tea  Party 
Museum. 

Mitigating  Measures 

Potential  mitigation   techniques 
for  construction  noise   include 
limiting  noisy  construction  activity 
to   daytime  hours  near  noise   sensitive 
areas,    to  the  extent  possible; 
ensuring  that   all   dies el  powered 
equipment  has  effective  mufflers;    and 
erecting  temporary  noise   barriers 
between  noisy  construction  operations 
and  nearby  sensitive  receptor 
locations.      The  feasibility   and 
effectiveness  of   these  mitigation 
measures   depends  upon   the  specific 
construction  equipment   and  scenarios 
planned  for  the  project.      Therefore,    a 
project -specific  plan   to  mitigate 
construction  noise   would  be   developed 
during  the   design  phase,    when 
project-specific   construction  noise 
computations   can  be  made.      Mitigation 
would  be  incorporated   as   required   to 
conform  with   the  City  of  Boston  Noise 
Ordinance.      In  addition,    the 
Commonwealth  would  explore   the 
feasibility  of   undertaking  a  program 
to    soundproof  affected  private  homes 
in  the   North  Bid,    modeled  generally 
after  the  programs    now  being 
undertaken  in   East   Boston  by  Massport. 

Other  noise  control  options 
could  also  be  considered.      For 
example,    for    impact  pile   driving,    the 
use  of   shrouds   and  exhaust  mufflers , 
or   use  of   alternative  methods    (e.g., 
caisson   drilling,   vibratory  pile 
driving  or   slurry  wall  construction) 
could  be  inc luded . 

In  addition    to  noise  from 
construction  equipment,    the  potential 
noise  effects   associated  with  the 
relocation  of  aircraft  operations  at 
Logan.   Airport   in  the  vicinity  of 
Eastern  Airlines   during  the  early 
phases  of   tunnel  construction  at  Bird 
Island   Flats    (BIF)   were  examined. 
Potential  noise  impacts   on  the 


Jeffries  Point  community  of  East 
Boston  were  assessed  qualitatively, 
based  on  a  review  of  environmental 
impact  studies  for  the  proposed  BIF 
development  and  a  proposed  Eastern 
Airlines  commuter  pier. 

During  the  initial  phase  of 
project  construction  at  BIF,  the 
commuter  airline  gate  positions  would 
be  relocated  slightly  to  the 
southeast,  while  a  temporary  shuttle 
satellite  is  being  constructed.   No 
change  in  aircraft  noise  levels  at 
Jeffries  Point  would  be  anticipated  as 
a  result  of  this  minor  relocation. 

Following  that  construction, 
the  commuter  airlines  would  be 
relocated  to  the  present  Eastern 
Airlines  shuttle  satellite,  and  the 
shuttle  aircraft  would  be  relocated  to 
the  completed  temporary  facility  near 
the  former  commuter  satellite. 
Primarily  as  a  result  of  altered 
shielding  effects,  the  relocation 
might  be  expected  to  result  in  a  very 
slight  reduction  in  daytime  aircraft 
noise  at  Jeffries  Point.   In  the 
context  of  total  aircraft  ground 
operation  noise,  however,  there  would 
be  essentially  no  change  in  the 
equivalent  noise  levels  at  Jeffries 
Point . 

3.7.2  Vibration 

General 

Potential  effects  of 
project-related  vibration  include 
damage  to  structures,  annoyance  to 
people  and  disruption  of  sensitive 
equipment  operation.   The  severity  of 
these  effects  are  assessed  by 
comparing  predicted  long-term  and 
construction  period  vibrations  at 
sensitive  receptor  locations  with 
existing  vibrations  and  with  project 
vibration  criteria.   The  basic 
vibration  descriptor  used  for  this 
analysis  is  the  peak  vibration 
velocity,  expressed  in  inches  per 
second  (in./sec);  (see  Sec.  3.6.2  of 
the  FEIS/FEIR  and  Appendix  2  of  this 
report).   The  results  of  this 
assessment  are  summarized  below  for 
the  No-Build  Alternative  and  the 
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Two-Lane  Tunnel  Concept. 

No-Build  Alternative 

Long-Term  Effects 

Future  vibration  impacts  for 
the  No-Build  Alternative  may  improve 
over  existing  conditions  because  of 
deck  replacement  and  roadway  surface 
restoration.   However,  because  of  the 
expansion  joints  and  continued  heavy 
usage  of  the  viaduct,  long-term  future 
vibration  impacts  are  expected  to  be 
similar  to  existing  impacts,  including 
continued  annoyance  at  sensitive 
locations  close  to  the  existing 
Central  Artery  viaduct. 

Construction  Impacts 

Construction  period  vibration 
impacts  during  Central  Artery  deck 
replacement  for  the  No-Build 
Alternative  are  not  expected  to  be 
significant  compared  to  existing 
vibrations  because  of  the  type  of 
construction  equipment  expected  to  be 
used  (i.e.,  pavement  saws,  cranes, 
trucks,  etc.,  rather  than  impact 
devices,  pile  drivers,  and  similar 
equipment) . 

Two-Lane  Tunnel  Concept 

Long-Term  Effects 

No  adverse  long-term  (i.e., 
traffic)  vibration  effects  would  be 
anticipated  from  the  Two-Lane  Tunnel 
Concept  and,  therefore,  no  long-term 
mitigating  measures  would  be 
required.   In  fact,  some  long-term 
vibration  benefits  could  be  expected 
after  the  Central  Artery  viaduct  is 
dismantled.   In  particular,  at 
locations  near  existing  Central  Artery 
columns  where  traffic  vibrations  are 
now  perceptible,  vibrations  would  be 
expected  to  become  imperceptible  after 
the  Central  Artery  viaduct  is  removed. 

Construction  Impacts 

During  construction,  it  is 
anticipated  that  some  underwater 
blasting  of  rock  would  be  required  in 
Boston  Harbor.  Vibration  generated  by 


such  blasting  could  affect  nearby  land 
uses,  but  the  potential  for  impacts 
would  be  limited  to  industrial  and 
commercial  areas  near  the  shoreline  in 
South  Boston  and  at  Bird  Island 
Flats.   Of  particular  concern  in  these 
areas  are  the  effects  of  blasting  on 
the  drydock  and  sensitive  Navy  vessel 
equipment  at  the  General  Ship  facility 
in  South  Boston,  and  on  electronic 
equipment  at  the  Massachusetts 
Technology  Center  at  Bird  island 
Flats.   These  potential  effects  would 
be  carefully  evaluated  during  project 
design  when  detailed  requirements  for 
blasting  are  developed,  and 
appropriate  mitigation  measures  would 
be  incorporated  as  required  to  avoid 
impacts.   Mitigation  measures  could 
include  the  use  of  controlled  blasting 
techniques  such  as  the  pre-splitting 
or  line  drilling  of  rock,  use  of 
reduced  charge  weights,  and  limiting 
the  depth  of  rock  removed  per  blast. 
Assessment  and  mitigation  of  potential 
vibration  effects  for  other  project 
construction  activities  are  discussed 
below. 

For  the  Two-Lane  Tunnel 
Concept,  the  major  sources  of 
vibration  would  be  pile  driving  and 
slurry  wall  construction,  with  pile 
driving  being  the  dominant  source.   In 
downtown  Boston,  exposure  to 
intermittent  pile  driving  would  occur 
over  a  one  to  two  year  period  for  the 
support  of  relocated  utilities.   In 
addition,  soldier  piles  would  be 
driven  over  a  period  of  about  one  year 
for  site  preparation  in  each 
construction  section,  and  some  sheet 
piles  would  also  be  driven  for 
depressed  ramps  and  tunnel  crossings. 
The  remainder  of  construction  in  the 
central  area  would  primarily  involve 
excavation  and  slurry  wall 
construction  for  about  1  to  1-1/2 
years  in  each  section.   In  the 
Charlestown,  South  Boston,  and  East 
Boston  areas  of  the  project,  exposure 
to  pile  driving  vibration  would 
generally  be  expected  to  occur  for 
periods  of  two  to  three  months  at 
nearby  sensitive  locations. 

Maximum  vibrations  during 
construction  would  be  expected  to  be  3 
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to  20  times  as  great  as  the  maximum 
vibrations  measured  at  Sites  E  through 
I  (see  Table  35).   At  Site  J 
(Spaulding  Rehabilitation  Hospital), 
maximum  construction  vibrations  would 
not  be  expected  to  exceed  existing 
maximum  vibrations  from  commuter  rail 
operations,  but  would  be  continuous 
during  pile  driving  near  this  location. 

There  is  potential  for 
vibration-induced  structural  damage  at 
the  Hanover  Street  Post  Office  and 
Boston  Police  Academy  in  the  North  End 
during  soldier  pile  driving  within  six 
feet  of  these  buildings.   The 
potential  for  structural  damage  also 
exists  at  the  Purity  Cheese  Company 
building  in  the  North  End  and  the  MBTA 
Orange  Line  subway  tunnel  near  North 
Washington  street  during  slurry  wall 
construction  within  one  foot  of  these 
structures. 

For  tunnel  construction  across 
the  MBTA  Red  Line  tunnel  in  Fort  Point 
Channel  near  the  Gillette  Company, 
there  would  be  potential  for 
vibration-induced  structural  damage 
during  excavation  around  the  subway 
tunnel.   For  construction  across  the 
MBTA  Red  Line  tunnel  in  Fort  Point 
Channel  near  summer  Street  and  across 
the  Blue  Line  tunnel  at  State  Street, 
vibration  levels  would  not  be  expected 
to  exceed  the  criterion  limit  for 
structural  damage  (peak  velocity  of 
1.9  in. /sec)  but  would  exceed  existing 
vibrations  due  to  train  operations. 

In  terms  of  minor  architectural 
damage,  analysis  estimates  indicate 
that  the  project  vibration  criteria 
for  this  effect  (peak  velocity  of  0.08 
in. /sec  for  historic  buildings  and 
0.20  in. /sec  for  non-historic 
buildings)  would  be  exceeded  at 
approximately  26  residential  buildings 
in  the  North  End,  26  office  or 
commercial  buildings,  14  industrial 
buildings,  and  at  the  Boston  Garden 
and  the  Children's  Museum.   Although  a 
maximum  ground  vibration  velocity  of 
0.35  in. /sec  is  expected  to  occur  at 
the  Spaulding  Rehabilitation  Hospital 
during  nearby  pile  driving, 
measurements  indicate  a  maximum 
existing  level  of  0.47  in. /sec  due  to 


nearby  commuter  train  traffic. 
Therefore,  architectural  damage 
effects  would  not  be  anticipated  at 
this  building. 

Temporary  annoyance  from 
construction  vibration  would  be 
expected  at  approximately  40 
three-story  residential  buildings  in 
Charlestown,  52  residential  buildings 
in  the  North  End,  Harbor  Towers,  the 
Dockside  Condominiums,  the  Albany 
Street  Apartments  (South  End),  and  the 
proposed  Arts  Building  in  South  Boston 
(259  A  Street).   In  addition, 
annoyance  effects  would  be  anticipated 
during  construction  near  approximately 
41  office  or  commercial  buildings,  29 
industrial  buildings,  8  institutional 
buildings,  3  hotels,  and  the  Spaulding 
Rehabilitation  Hospital.   The  most 
severe  annoyance  to  residents  would  be 
expected  during  pile  driving  in  the 
North  End,  with  maximum  vibration 
velocities  inside  the  nearest 
residential  buildings  as  high  as  1.0 
in. /sec,  which  could  be  characterized 
as  "very  unpleasant."  At  the 
Spaulding  Rehabilitation  Hospital  and 
at  the  proposed  Arts  Building  in  South 
Boston,  maximum  building  vibrations 
during  two  to  three  months  of  nearby 
sheet  pile  driving  would  be  expected 
to  be  as  high  as  0.2  in. /sec,  which 
could  be  characterized  as 
"unpleasant."  At  other  affected 
locations,  maximum  construction 
vibrations  could  be  characterized  as 
■easily  to  strongly  noticeable." 
Based  on  approximate  population 
density,  it  is  estimated  that  about 
2,600  people  living  in  the  project 
area  would  be  disturbed  by  vibration 
during  some  portion  of  the 
construction  period  for  the  Two-Lane 
Tunnel  Concept. 

The  effects  of  construction 
vibration  on  sensitive  equipment 
operation  are  of  particular  concern  at 
the  Gillette  Company  facilities  in 
South  Boston.   The  analysis  indicates 
that  vibration  from  pile  driving  for 
the  supports  of  Gillette's  temporary 
extended  water  intake  pipe  would 
exceed  maximum  existing  building 
vibration  at  only  2  of  11  sensitive 
locations.   This  effect  would  occur 
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for  a  period  of  about  one  month,  with 
a  maximum  peak  floor  vibration 
velocity  of  about  0.045.  in. /sec  at  the 
nearest  sensitive  building  location. 
In  addition,  building  vibrations  would 
be  expected  to  be  noticeable  at  the 
extreme  north  end  of  Gillette's 
facility  during  pile  driving  for 
tunnel  construction  across  Fort  Point 
Channel.   It  is  unlikely  that  these 
levels  of  vibration  would  affect 
Gillette's  operations. 

The  U.S.  Postal  Service  has 
also  expressed  concern  regarding  the 
effects  of  construction  vibration  on 
their  computer  equipment  at  the  South 
Postal  Annex.   However,  a  comparison 
of  predicted  vibration  levels  with 
criteria  recommended  by  computer 
equipment  manufacturers  indicates  that 
project  construction  vibration  would 
not  likely  affect  this  equipment,  even 
though  such  vibration  could  be 
perceptible  inside  the  postal  facility. 


Mitigating  Measures 

Mitigation  techniques  for  the 
above  vibration  effects  include  water 
jetting  and  pre-trenching  in  the  case 
of  sheet  piling  and  pre-augering  and 
the  use  of  low-displacement  piles  in 
the  case  of  bearing  pile  driving.   In 
addition,  the  substitution  of  slurry 
wall  construction  for  sheet  pile 
driving,  where  possible,  could  also  be 
an  effective  mitigation  technique. 
Additional  means  to  avoid  adverse 
effects  include  scheduling 
construction  to  minimize  sensitive 
activity  interference  (e.g.,  avoiding 
nighttime  construction  near 
residences).   The  feasibility  and 
effectiveness  of  such  methods, 
however,  depend  on  site-specific 
parameters,  and  would  be  evaluated 
during  project  design.  Additional 
details  regarding  the  assessment  and 
mitigation  of  construction  vibration 
are  contained  in  Appendix  2  in  this 
report.   Specific  measures  to  avoid 
structural  damage  are  addressed  in  the 
Supportive  Engineering  Report  for  the 
FEIS/FEIR. 
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3.8     WATER  RESOURCES;  WETLANDS; 
FLOODPLAINS;  VEGETATION  AND 
WILDLIFE;  DREDGED  AND  EXCAVATED 
MATERIAL  DISPOSAL; 

Construction  of  a  two-lane 
tunnel  under  the  Harbor  would  reduce 
the  necessary  dredging  and  disposal 
requirements  of  marine  sediment  by 
approximately  50  percent  as  compared 
to  the  four-lane  tunnel  with  the 
Preferred  Alternative,  to 
approximately  470,000  cubic  yards. 
Rock  excavation,  and  therefore 
underwater  blasting,  would  still  be 
necessary  in  the  vicinity  of  BMIP  in 
South  Boston.   Other  requirements  for 
disposal  of  upland  excavate  and  marine 
sediments  from  the  Fort  Point  Channel 
would  still  be  present,  and  the 
two-lane  tunnel  would  not  appreciably 
alter  requirements  for  spoil  disposal 
as  discussed  in  Section  4.13  of  the 
FEIS/FEIR.   Because  of  the  reduced 
dredging  requirement,  however,  the 
time  during  which  suspended  solids  are 
generated  and  marine  biota  are  exposed 
to  these  conditions  would  also  be 
reduced  by  approximately  one-half,  to 
approximately  50  working  days. 

In  summary,  the  Two-Lane  Tunnel 
Concept  would  reduce  the  amount  of 
dredging  and  disposal  requirements 
from  the  cross-harbor  tunnel,  but 
would  not  significantly  alter  the 
impacts  to  water  resources,  wetlands, 
floodplains,  vegetation  and  wildlife, 
and  dredged  and  excavated  material 
disposal  caused  by  the  Preferred 
Alternative. 
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3.9 


HISTORICAL  AND  ARCHAEOLOGICAL 
IMPACTS 


3.9.1   Impacts  on  Historic  Resources 

Impacts  of  the  Two-Lane  Tunnel 
Concept  on  the  historic  resources 
identified  in  Section  3.11  of  the 
FEIS/FEIR  are  evaluated  below. 
Criteria  of  effect  for  historic 
properties  have  been  established  by 
the  Advisory  Council  on  Historic 
Preservation,  which  has  responsibility 
for  review  under  Section  106  of  the 
National  Historic  Preservation  Act; 
they  include  direct  impacts  to  the 
property,  loss  of  access,  separation 
from  the  context  which  contributes  to 
its  significance,  and  adverse  changes 
in  the  property's  visual  or  audible 
environment. 

Section  106  review  has  involved 
consultation  between  FHWA,  MDPW,  EOTC, 
the  Massachusetts  State  Historic 
Preservation  officer  (SHPO)  and  the 
Boston  Landmarks  Commission  (BLC). 
Determinations  of  potential 
eligibility  for  the  National  Register 
of  Historic  Places  for  the  properties 
discussed  below  were  made  by 
concurrence  of  the  state  Historic 
Preservation  Officer  (SHPO)  and  the 
FHWA.   The  SHPO  concurred  in  FHWA's 
Finding  of  No  Effect  on  several 
properties  listed  below,  and  a 
Preliminary  Case  Report  was  written  to 
document  potential  adverse  effects  on 
other  properties.   Based  on  this 
Report,  agreement  was  reached  on  the 
potential  adverse  effects  and 
appropriate  mitigating  measures.  A 
Memorandum  of  Agreement  (MOA), 
detailing  these  mitigating  measures, 
has  been  prepared,  and  signed  by  FHWA, 
MDPW,  MHC,  BLC,  and  the  Advisory 
Council  on  Historic  Preservation  (see 
COMMENTS  AND  COORDINATION  section  of 
the  FEIS/FEIR  for  copies  of  these). 

Properties  and  Districts  not  Affected 
by  the  Two-Lane  Tunnel  Concept 

It  has  been  determined  that  the 
Two-Lane  Tunnel  Concept  would  have  no 
effect  on  the  following  properties  and 
districts  identified  in  Section  3.11. 
The  SHPO  has  concurred  with  FHWA's 


Finding  of  No  Effect  on  these 
properties  (see  letter  dated  7 
September  1983  in  COMMENTS  AND 
COORDINATION  Of  FEIS/FEIR): 


1. 

2. 
4. 

5. 
7. 
8. 
9. 
10. 


Charles  River  Basin  District 

Bulf inch 

Triangle 

District 

Cornhill 

District 

Exchange 

District 

Commercial  Palace 

District 

Essex-Kingston  Textile  District 

Chinatown  District 


11. 
12. 

15. 

16. 

17. 

18. 
20. 


23. 
26. 
28. 

30. 
31. 

32. 

34. 


Old  West  Church,  131  Cambridge 

Street,  1806 

First  Harrison  Gray  Otis  House, 

141  Cambridge  Streeet,  1796 

Boston  City  Hall,  One  City  Hall 

Plaza,  1961-68 

Old  State  House,  208  Washington 

Street,  1712-13 

Carter/Winthrop  Building, 

276-278  Washington  Street,  1893 

(Former)  Federal  Reserve  Bank, 

22-24  Pearl  Street,  1922 

272-276  Franklin  Street,  1877 

United  Shoe  Machinery 

Corporation,  34-66  High  Street, 

1928 

Old  Waterfront  District 

Leather  District 

South  Station  Headhouse, 

620-290  Atlantic  Avenue,  1898 

Commonwealth  Pier,  1914 

Fish  Pier  (1914) 

South  End  National  Register 

District  (Nineteenth  Century) 

Butler  Aviation  Hangar 

(1930 's),  Logan  Airport 


Properties  and  Districts  Adversely 
Affected  by  the  Two-Lane  Tunnel  Concept 

Downtown  Boston  and  the  North 
End 

Owing  to  the  large  number  of 
historic  districts  and  properties  in 
the  downtown  portion  of  the  project 
area,  adverse  effects  that  apply  to 
many  properties  in  the  downtown 
project  area  are  described  generally 
in  the  subsections  immediately  below; 
these  effects  and  appropriate 
mitigating  measures  are  also  detailed 
in  the  Preliminary  Case  Report. 
Specific  effects  to  individual 
districts  or  properties  are  then 
described  in  the  following  subsections. 
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General  Long-Term  Effects 

The  effects  of  depressing  the 
Central  Artery  on  downtown  Boston's 
historic  properties  are  best 
understood  in  relation  to  the  No-Build 
Alternative.   When  it  was  built,  the 
existing  Central  Artery  cut  through 
the  oldest  and  most  densely  built  area 
of  downtown  Boston,  which,  because  of 
its  wealth  and  central  location,  had 
the  highest  concentration  of 
architecturally  significant  buildings 
and  historic  sites.   In  addition  to 
the  many  buildings  which  were 
demolished,  the  combination  of  an 
elevated  highway  together  with  a 
multi-lane  surface  artery  beneath  it 
had  a  major  adverse  effect  on  historic 
properties,  creating  a  serious 
blighting  effect  on  the  remaining 
buildings  immediately  adjacent  to  them 
and  a  significant  barrier  between 
historically  contiguous  areas.   In 
recent  years,  the  renewed  vitality  of 
some  of  these  areas  has  begun  to 
overcome  these  effects,  but  the 
effects  are  still  serious.  This  is 
the  situation  which  would  be 
perpetuated  as  the  long-term  effect  of 
the  No-Build  Alternative. 

The  significance  of  the 
long-term  effects  of  the  Two-Lane 
Tunnel  Concept  on  the  historic 
properties  in  downtown  Boston  would  be 
comparable  to  that  of  the  original 
Central  Artery,  but  in  this  case  many 
of  the  effects  would  be  positive. 

Visual  Relationship  Between 
Historic  Properties.   The  greatest 
positive  long-term  effect  of 
depressing  the  Central  Artery  would  be 
to  reestablish  the  visual  relationship 
between  the  historic  areas  on  either 
side;  e.g.,  between  the  North  End  and 
the  Blackstone  Block.   In  order  to 
maximize  this  positive  effect, 
however,  appropriate  aesthetic 
mitigation  and  joint  development 
measures  would  be  implemented  (see  the 
discussion  below  under  General 
Long-Term  Mitigating  Measures). 

Access  to  Historic  Properties. 
Another  significant  long-term  effect 
of  the  Two-Lane  Tunnel  Concept  on 
historic  properties  in  downtown  Boston 


would  be  improved  vehicular  and 
pedestrian  access.   For  many  of  these 
historic  properties,  including  both 
tourist-supported  and  commercial 
buildings,  ease  of  access  is  directly 
related  to  economic  viability,  and 
that  in  turn  is  directly  related  to 
the  ultimate  preservation  of  the 
resource.   Vehicular  access  is 
important,  but  in  many  cases 
pedestrian  access  is  even  more  so,  as 
the  narrow  streets  and  small  scale  of 
the  area  make  Boston  tourism  a 
pedestrian  exercise. 

Reduced  Traffic  in  Historic 
Areas.   In  addition  to  simplifying 
access  to  these  areas  and  the 
individual  resources  within  them, 
reduced  traffic  congestion  with  the 
Two-Lane  Tunnel  Concept  would  lead  to 
decreased  noise  and  air  pollution 
affecting  persons  using  or  viewing 
these  historic  properties.   Because 
current  and  projected  traffic  volumes 
with  the  No-Build  Alternative  are 
heavy  on  nearly  all  streets  in  the 
downtown  project  area,  traffic  impacts 
are  a  source  of  adverse  effect  with 
the  No-Build  Alternative. 

Joint  Development.   There  are 
several  potential  effects  from  the 
development  of  air  rights  and  other 
joint  development  parcels  and  the 
creation  of  ventilation  structures  and 
new  surface  streets  by  the  Two-Lane 
Tunnel  Concept.   Future  development 
could  help  to  rejoin  adjacent 
neighborhoods  with  complementary 
building  styles  and  land  uses. 
However,  the  potential  also  exists  for 
these  future  developments  and  street 
improvements  to  isolate  or 
inappropriately  alter  the  setting  of 
these  properties  or  to  introduce 
inappropriate  visual,  audible  and 
atmospheric  elements  such  as  new 
buildings  out  of  scale  with  the 
historic  buildings  and  districts  or 
traffic  on  new  streets.   The  actual 
effect  for  each  property  would  depend 
on  the  design  of  street  improvements 
and  joint  development  parcel 
configurations  and  the  application  of 
appropriate  design  guidelines  for 
massing,  height,  and  surface  treatme-- 
of  ventilation  buildings  and 
subsequent  joint  development 
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buildings.   Measures  to  minimize 
potential  adverse  effects  and  to 
maximize  beneficial  effects  are 
included  in  the  Section  106  MOA  and 
are  described  below. 

Except  where  specifically  noted 
to  tne  contrary  in  the  sections  below, 
appropriate  mitigating  measures  can 
eliminate  adverse  effects.   As  stated 
in  the  Section  106  MOA,  FHWA  would 
ensure  that  potential  adverse  effects 
from  the  use  of  air-rights  and  other 
joint  development  ventures,  and  the 
development  of  ventilation  structures 
and  surface  street  improvements  on 
historic  properties  described  in 
FHWA's  Preliminary  Case  Report,  would 
be  minimized  or  avoided  through 
appropriate  design.   Design  guidelines 
would  be  developed  by  the 
Massachusetts  Department  of  Public 
Works,  in  consultation  with  the 
Massachusetts  SHPO,  BLC,  and  other 
interested  groups,  for  joint 
development  affecting  such  properties. 

Preliminary  and  final  design 
and  construction  specifications  for 
joint  development  ventures,  as  they 
affect  historic  properties  described 
in  FHWA's  Preliminary  Case  Report, 
would  be  reviewed  and  approved  by  the 
Massachusetts  SHPO  in  consultation 
with  BLC  for  consistency  with  the 
above  design  guidelines.   The  MDPW 
shall  ensure,  as  a  condition  to 
disposal  of  joint  development  and  air 
rights  parcels,  compliance  with  this 
stipulation  prior  to  and  following 
parcel  disposition. 

As  discussed  above,  the 
potential  for  beneficial  or  adverse 
effects  on  historic  properties  near 
the  project  depends  on  the  preliminary 
and  final  design  of  the  project  and 
related  joint  development.   The 
relevant  mitigating  measures  in  the 
106  MOA  address  these  effects  through 
review  at  each  phase  of  design. 
Aesthetic  and  joint  development 
mitigation  measures  relevant  to 
historic  properties  would  be  included 
through  this  process. 

Because  of  the  proximity  of 
many  historic  properties  to  the 


construction  area,  the  extent  and 
nature  of  the  construction  activity 
and  the  fact  that  so  much  of  the 
historic  area  is  on  land  created  by 
the  historical  process  of  filling  land 
in  and  between  wharves,  construction 
of  the  Two-Lane  Tunnel  Concept  could 
have  varying  degrees  of  adverse  effect 
on  these  properties.   These  effects 
may  include  noise,  dust  and 
interference  with  pedestrian  access, 
and  in  some  cases,  vibration  and 
potential  foundation  damage  due  to 
construction-related  lowering  of  the 
water  table. 

Those  districts  which  present 
special  problems  due  to  construction 
of  historic  structures  on  filled  land 
include:   the  Blackstone  Block 
District  and  the  Causeway-North 
Washington  Streets  District. 

Proximity  to  construction  may 
cause  potential  structural  vibration 
effects,  as  described  in  Section 
3.7.2.  Vibration  Impacts,  to  the 
Police  Station  and  Hanover  Street  Post 
Office  in  the  North  End  District. 
There  could  be  potential  architectural 
damage  in  the  North  End  District, 
Custom  House  District,  Faneuil  Hall 
Markets,  and  the  Causeway-North 
Washington  Streets  District.   There 
could  also  be  effects  due  to  noise  and 
dust  on  these  properties  and  the 
Richardson  Block  Buildings,  the 
western  portion  of  the 
Fulton-Commercial  Streets  District, 
and  Russia  Wharf. 

General  Construction-Period 
Mitigating  Measures.   As  stated  in  the 
106  Memorandum  of  Agreement,  FHWA 
would  ensure  that  potential  adverse 
construction  effects  on  all  historic 
properties  described  in  this  section 
are  minimized  or  avoided  through 
appropriate  preliminary  and  final 
design  and  construction 
specifications,  reviewed  and  approved 
by  the  Massachusetts  SHPO  in 
consultation  with  the  MDPW  and  BLC, 
and  through  appointment  by  the 
Massachusetts  Department  of  Public 
Works  of  a  Project  Conservator  whose 
job  description  and  qualifications 
would  be  reviewed  and  approved  by  the 
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Legend 

1  Charles  River  Basin  District  (NR) 

2  Bui  finch  Triangle  District 

3  Blackstone  Block  District  (NR) 

4  Cornhill  District 

5  Exchange  District 

6  Custom  House  District  (NR) 

7  Commercial  Palace  District 

8  Essex/Kingston  Textile  District 

9  Chinatown  District 

1 0  Old  West  Church  (NR,  NHL) 

1 1  First  Harrison  Gray  Otis  House  (NHL) 

12  Boston  City  Hall 

13  Faneuil  Hall  (NR) 

14  Faneuil  Hall  Market  (NR) 

15  Old  State  House  (NR,  NHL) 

1 6  Carter  Winthrop  Building  (NR) 

1 7  (Former)  Federal  Reserve  Bank  (BL) 

1 8  272-276  Franklin  Street 

1 9  Richardson  Block  Buildings 

20  United  Shoe  Machinery  Corporation  (NR) 

21  Causeway  -  North  Washington  Streets  District 

22  North  End  District 

23  Old  Waterfront  District 

24  Fulton  -  Commercial  Streets  District  (NR) 

25  Long  Wharf  District  (NR) 

26  Leather  District 

27  Russia  Wharf  (NR) 

28  South  Station  Headhouse  (NR) 

29  Fort  Point  Channel  District 

30  Commonwealth  Pier  (NR) 

31  Fish  Pier 

32  South  End  National  Register  District 

33  Albany  Street  Area 

34  Butler  Aviation  Hangar 

35  Streetcar  Tunnel 


NR  -    Listed  on  the  National  Register  of  Historic  Places 
NHL  -  Designated  a  National  Historic  Landmark 
BL  -    Designated  a  Boston  Landmark 


Figure  33 

Historic  Resources  in  the  Project  Area 
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Massachusetts  SHPO  in  consultation 
with  the  MDPW  and  BLC.   The  Project 
Conservator's  responsibilities  would 
include  overseeing  the  development  of 
measures  for  mitigating  the  adverse 
effects  of  construction  on  standing 
historic  properties.   These  mitigation 
measures  would  be  included  as  part  of 
tne  construction  specifications. 

Effects  on  Specific  Properties 

Where  adverse  effects  would 
result  during  redecking  of  the 
existing  Artery  with  the  No-Build 
Alternative,  that  fact  is  noted 
below.   Otherwise,  the  No-Build 
Alternative  is  assumed  to  continue  the 
status  quo.   The  adverse  effects  and 
mitigating  measures  described  below 
are  those  which  would  apply  in 
addition  to  those  described  above. 
Numbers  refer  to  Figure  33. 

3.   Blackstone  Block  District 

Long-Term  Effects.   This  area 
would  benefit  especially  from 
re-establishment  of  the  downtown's 
visual  relationship  with  the  North 
End,  reduced  traffic,  and  potentially 
improved  pedestrian  access,  which 
would  be  brought  about  by  potential 
improvements  such  as  reconnecting 
Hanover  Street  and  building 
small-scale  structures  above  the 
depressed  Artery. 

6.   Custom  House  District 


Long-Term  Effects.   Removal  of 
the  viaduct  would  have  the  beneficial 
effect  of  creating  an  improved  visual 
relationship  between  this  district  and 
the  waterfront.   It  would  also  allow 
such  important  buildings  within  the 
District  as  the  Grain  Exchange  and 
State  Street  Block  to  be  viewed  from 
street  level  without  the  adverse 
visual  effect  of  the  present  viaduct 
structure.   Pedestrian  access  between 
this  district  and  its  historically 
connected  waterfront  would  be  improved. 

13.  Faneuil  Hall  and  Faneuil 
Hall  Markets 

Long-Term  Effects.   Removal  of 


the  viaduct  would  have  a  beneficial 
effect,  improving  the  visual 
connection  between  the  Markets  and  the 
waterfront  (although  this  connection 
would  be  negated  in  the  cases  of 
Quincy  Market  and  South  Market,  by  the 
construction  of  Marketplace  Center  on 
Parcel  D-10 ) .   In  addition,  the 
character  of  pedestrian  access  between 
the  Markets  and  the  Waterfront  would 
be  improved. 

19.  Richardson  Block  Buildings 

Long-Term  Effects.   Removal  of 
the  Central  Artery  viaduct  would  have 
the  beneficial  effect  of  opening  sight 
lines  and  improving  pedestrian  access 
around  these  buildings.   The  opening 
in  the  deck  over  the  depressed  Artery 
between  Pearl  and  Congress  Streets  to 
provide  ventilation  for  the  Dewey 
Square  Tunnel  would  have  an  adverse 
effect  on  the  context  of  the 
buildings,  but  this  effect  would  be 
less  adverse  than  that  of  the  existing 
Central  Artery  with  the  No-Build 
Alternative. 

21.  Causeway  -  North  Washington 
Streets  District 

Long-Term  Effects.   As 
currently  configured,  the  alignment  of 
the  Two-Lane  Tunnel  Concept  involves 
the  taking  of  the  Charles  River 
Building  and  the  loading  dock  at  the 
west  end  of  the  Stop  and  shop  Bakery 
Building  for  construction  of  a 
connecting  ramp  from  the  depressed 
Central  Artery  northbound  to  Storrow 
Drive.   Because  of  its  position  in 
relation  to  the  Stop  and  Shop  Bakery 
Building  and  the  Hoffman  Building,  and 
the  limited  number  of  buildings  in  the 
area,  removal  of  the  Charles  River 
Building  would  further  permanently 
alter  the  historic  fabric  and 
character  of  this  area,  which  has 
already  been  negatively  affected  by 
construction  of  the  original  elevated 
Central  Artery. 

The  Two-Lane  Tunnel  Concept 
would  also  have  the  beneficial  effect 
of  removing  the  Central  Artery  viaduct 
from  the  historic  Bulfinch  Triangle 
area  and  partially  reuniting  the 
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Causeway-North  Washington  streets 
District  with  the  Bulfinch  Triangle 
(potentially  eligible  National 
Register  District)  to  the  west. 

A  ten-story  ventilation 
building  measuring  approximately  60 
feet  by  80  feet  would  be  built  on  the 
former  site  of  the  Charles  River 
Building.   This  new  building  would  not 
be  altogether  out  of  character  with 
the  industrial  nature  of  this  historic 
district. 

Mitigating  Measures.   As  stated 
in  the  106  Memorandum  of  Agreement, 
FHWA  would  ensure  that  the  loading 
facilities  of  the  Stop  and  Shop  Bakery 
Building  would  be  modified  either  to 
continue  present  operations  or  to 
serve  an  alternate  building  use  with 
lesser  loading  requirements,  in  order 
to  ensure  the  continued  economic 
viability  of  the  building. 
Preliminary  and  final  design  and 
construction  specifications  for  the 
building  modifications  would  be 
reviewed  and  approved  by  the 
Massachusetts  SHPO  in  consultation 
with  the  BLC. 

Design  guidelines  for  the 
development  of  the  ventilation 
building  would  be  developed  by  the 
MDPW,  in  consultation  with  the 
Massachusetts  SHPO  and  BLC. 

FHWA  would  ensure  that  prior  to 
alteration  or  demolition  of  the 
Charles  River  Building  and  stop  and 
Shop  Bakery  Building  loading  dock,  the 
Historic  American  Building  Survey 
(HABS)/Historic  American  Engineering 
Record  (HAER)  would  be  contacted  to 
determine  the  level  of  documentation 
required  to  provide  a  permanent  record 
of  the  properties.   All  documentation 
must  be  accepted  by  HABS/HAER  prior  to 
alteration  or  demolition  of  the 
properties. 

22.  North  End  District 

Long-Term  Effects.   The 
Two-Lane  Tunnel  Concept  would  have  a 
beneficial  visual  effect  upon  the 
historic  properties  of  the  North  End 
District.   The  District  would  once 


again  be  visually  linked  with  the 
downtown  area,  although  not  in  exactly 
the  same  manner  as  it  was  prior  to  the 
construction  of  the  Central  Artery. 
The  original  Central  Artery  project 
removed  a  series  of  small  irregular 
streets  east  of  the  Blackstone  Block 
District  connecting  it  with  the  North 
End.   Appropriate  design  of  surface 
street  connections  over  the  depressed 
Artery  and  appropriate  guidelines  for 
joint  development  would  result  in 
buildings  compatible  in  scale  and 
materials  with  those  in  the 
surrounding  districts,  which  though 
not  recreating  the  original  urban 
fabric,  would  approximate  it. 

A  wide  area  of  traffic  lanes 
and  open  space,  or  super-block 
construction,  would  not  be  consistent 
with  the  historic  access  to  the  North 
End  which  was  through  an  intricate 
pattern  of  narrow  streets.   The 
principles  discussed  in  the  aesthetic 
mitigation  measures  and  joint 
development  recommendations  (Section 
4.4.4  of  the  FEIS/FEIR)  of  reinstating 
a  complex  pattern  of  sight  lines  and 
appropriately  scaled  buildings  across 
the  depressed  Artery  would  be  applied 
in  the  development  of  design 
guidelines  as  required  in  the  106 
Memorandum  of  Agreement,  and  would 
result  in  an  improvement  over  the 
present  and  No-Build  situations. 
Dispersing  pedestrian  access  through 
several  street  connections  in  this  way 
would  likewise  reinstate  something 
approximating  the  historic  approach  to 
the  North  End. 

Construction  Effects.   The 
North  End  is  particularly  sensitive  to 
construction  effects  since  it  is  a 
place  to  live,  shop,  and  visit.   For 
this  reason,  construction  effects 
would  negatively  affect  historic 
structures,  in  that  economic  viability 
is  often  a  key  factor  in  their 
preservation  and  maintenance. 
Appropriate  mitigating  measures  would 
minimize  these  effects. 

Mitigating  Measures. 
Appropriate  design  guidelines 
regarding  height,  materials,  and 
massing  would  be  applied  to  the  joint 
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development  parcels  on  the  surface 
right-of-way,  and  design  of  surface 
street  connections  would  be  reviewed 
to  ensure  that  adverse  effects  to  the 
historic  context  are  avoided  and 
minimized,  and  historic  connections 
between  the  North  End  and  downtown 
Boston  are  partially  restored. 

24.  Fulton-Commercial  District 

Long-Term  Effects.   Removal  of 
the  Artery  viaduct  would  potentially 
improve  the  visual  relationship 
between  this  district  and  the  Faneuil 
Hall  Markets-Blackstone  Block  area, 
with  which  it  was  historically  closely 
connected.   The  Two-Lane  Tunnel 
Concept  allows  potential  improvements 
such  as  those  aesthetic  mitigation 
measures  and  joint  development 
recommendations  for  building  over  the 
depressed  Artery  and  reconnecting 
streets  which  are  discussed  in  Section 
4.4.4  Joint  Development  of  the 
FEIS/FEIR;  these  measures  would  be 
applied  to  the  development  of  design 
guidelines  for  joint  development  and 
design  review  of  surface  improvements 
to  reestablish  a  continuity  in  urban 
fabric  which  would  improve  the 
character  of  the  pedestrian  access 
between  these  two  historically 
important  areas. 

25.  Long  Wharf 

Long-Term  Effects.   Removal  of 
the  Central  Artery  viaduct  would  have 
a  positive  effect  on  restoration  of 
the  historic  relationship  between  Long 
Wharf  and  state  Street,  with  the  Old 
State  House,  one  of  the  most  important 
historic  sightlines  in  Boston,  at  its 
head.   This  visual  relationship  would 
be  stronger,  and  pedestrian  access 
would  be  improved. 

27.  Russia  Wharf 

Long-Term  Effects.   There  would 
be  no  long-term  effects  on  Russia 
Wharf. 

29.  Fort  Point  Channel  District 

Long  Term  impacts.   This 
Concept  would  shorten  the  Channel  up 


to  Mt.  Washington  Street. 
Additionally,  although  no  deck  would 
be  placed  on  top  of  the  tunnel 
structure  in  the  Channel  (i.e.,  no 
relocated  Dorchester  Avenue),  thus 
reducing  visual  impacts  and 
alterations  to  the  bulkhead  and 
historic  Summer  Street  and  Congress 
Street  Bridges,  this  concept  would 
make  the  tunnel  structure  itself 
visible  at  low  tide  from  Congress 
Street  to  the  south  end  of  the 
waterway.   This  situation  is  not 
altogether  inconsistent  with  the 
present  character  of  the  Channel,  in 
which  bottom  shoals  and  submerged 
structures  are  exposed  at  low  tide. 

Of  the  structures  which  span 
the  Channel,  only  one  would  be  removed 
(as  in  the  other  alternatives)  with 
the  Two-Lane  Tunnel  Concept:  the  Old 
Colony  Bridge.   The  bridges  at 
Congress  and  Summer  Street  would  have 
portions  on  the  Boston  side  of  the 
Channel  dismantled  and  reconstructed, 
and  would  be  rebuilt  in  a  manner 
consistent  with  the  structures' 
original  profiles. 

This  Concept,  which  would 
involve  the  construction  of  a  tunnel 
under  South  Boston,  would  cause  two 
buildings  (40  Wormwood  Street  and  293 
A  Street)  that  lie  in  the  Boston  Wharf 
Company  section  of  the  Fort  Point 
Channel  District  to  be  taken. 
Although  each  has  contributed 
historically  to  the  development  of 
this  district,  neither  is 
architecturally  significant,  and 
neither  is  individually  eligible  for 
the  National  Register.   Removal  of 
these  buildings  would  not  affect  the 
integrity  of  the  district. 

A  10-story  ventilation  building 
measuring  approximately  80  feet  by  90 
feet  would  be  constructed  on  the 
filled  portion  of  the  Channel  south  of 
Dorchester  Avenue. 

Construction  Impacts.   During 
construction,  the  Two-Lane  Tunnel 
Concept  would  alter  vehicular  and 
water  access  to  the  Fort  Point 
Channel.   Access  would  be  affected  as 
a  result  of  successive  closings  or 
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reductions  in  width  of  the  bridges, 
and  the  use  of  temporary  bridge 
structures;  the  placement  of  steel 
sheeting  in  the  Channel;  and  the 
presence  of  barges  and  construction 
equipment. 

There  would  be  additional 
construction  impacts  in  the  Boston 
Wharf  Company  section  of  the  Fort 
Point  Channel  District.  .Although 
these  are  industrial  and  commercial 
neighborhoods,  the  Two-Lane  Tunnel 
Concept  would  create  additional  short- 
term  noise,  dust,  and  vibration  impacts 
on  these  areas'  buildings,  a  number  of 
which  have  recently  been  rehabilitated. 

Mitigating  Measures.   As  stated 
in  the  106  MOA,  FHWA  would  ensure  that 
design  development  in  this  area  would 
include  the  following: 

o      Design  and  location  of  the 
ventilation  building  in  a  manner  that 
is  sympathetic  to,  and  respectful  of, 
the  characteristics  of  surrounding 
historic  properties  with  regard  to 
massing,  colore  building  material, 
detail,  and  scale. 

o      Granite  facing  would  be  used  in 
the  new  section  of  the  Fort  Point 
Channel  bulkhead  to  make  it  visually 
consistent  with  the  existing  bulkhead 
in  color,  texture,  configuration,  and 
design. 

o      Reconstruction  of  the  one  span 
of  the  summer  street  Bridge  removed 
during  project  construction  would  be 
in  a  manner  that  reuses  as  much 
original  fabric  as  possible  and 
results  in  the  same  configuration  as 
the  original. 

o      Preliminary  and  final  design, 
and  construction  specifications,  would 
be  submitted  to  the  Massachusetts  SHPO 
prior  to  start  of  construction  for 
review  and  approval  in  consultation 
with  the  BLC  regarding  consistency 
with  the  design  development  guidelines 
outlined  above. 

33.  Albany  Street  Area 

Long-Term  Effects.   There  would 


be  no  significant  effect  on  this 
historic  area. 

35.  Streetcar  Tunnel 

Long-Term  Effects.   There  would 
be  no  significant  effect  on  this 
historic  structure. 

Construction  Effects. 


Vibration  could  cause  potential 
structural  damage. 

Mitigating  Measures. 
Construction  period  mitigating 
measures  include  tunnel  reinforcement, 
placement  of  piles  on  either  side  of 
the  tunnel,  and  spanning  over  the 
tunnel  with  the  Central  Artery 
structures.   A  granular  cushion 
material  would  be  placed  between  the 
Blue  Line  and  Central  Artery  tunnels. 
(See  the  Supportive  Engineering  Report 
for  a  more  detailed  discussion  of 
these  techniques. ) 

3.9.2   Archaeological  Effects 

A  Phase  I,  Step  1 
archaeological  survey  was  undertaken 
for  this  project.   The  reconnaissance 
level  survey  focussed  on  the  South 
Bay,  South  Cove,  Fort  Point  Channel 
and  Fort  Hill  areas  of  Boston;  and  the 
Conrail  railroad  right-of-way  and 
parts  of  Logan  Airport  in  East 
Boston.   The  survey  indicated  a  high 
probability  of  significant  historic 
archaeological  resources  in  all  of 
these  areas,  including  evidence  of 
remains  of  rope  walks,  remains  of 
maritime  trade  and  wharves,  and  refuse 
from  industrial  and  institutional 
development.   It  also  indicated  that 
prehistoric  sites  are  likely  to  be 
located  in  the  South  Bay/South  Cove 
and  East  Boston  railroad  right-of-way 
areas,  yielding  relevant 
climatological,  geological,  floral, 
and  paleontological  data  and  providing 
information  on  past  human  subsistence 
practices  and  settlement  patterns. 

The  survey  also  covered  the 
Central  Artery  and  South  Boston 
corridors.   In  the  Central  Artery 
corridor,  between  Dewey  Square  and  the 
Causeway  Street  area  of  Boston, 
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prehistoric  and  historic 
archaeological  sites  are  likely  to 
exist  within  the  original  land  mass. 
These  sites  would  cover  several  time 
periods  and  functional  or  cultural 
affiliations,  since  this  area  is  one 
of  the  most  significant  archaeological 
zones  in  the  greater  Boston  area.   In 
the  South  Boston  corridor,  prehistoric 
archaeological  sites  inundated  after 
their  occupation  by  rising  sea  levels 
and  subsequently  filled  may  also  be 
found.   The  remains  of  prehistoric 
sites  may  also  be  preserved  within  the 
bounds  of  South  Boston's  original  land 
surface.   Historic  archaeological 
resources  of  possible  significance  are 
primarily  19th  and  20th  century,  owing 
to  the  more  recent  development  of  this 
area  in  comparison  to  nearby  areas  of 
South  Boston  and  Boston.   Remnants  of 
the  out  wharves,  buried  footings  from 
the  Atlantic  Avenue  elevated  railway, 
vestiges  of  the  18th  century  timber 
wharves  and  piles,  and  possibly  stone 
seawalls  may  be  encountered.   Remnants 
of  the  former  Mill  Creek  may  also  be 
encountered. 

The  results  of  the  Phase  I, 
Step  1  survey  report  have  been 
reviewed  by  the  Massachusetts 
Historical  Commission,  the  State 
Historic  Preservation  Officer  and  the 
Boston  Landmarks  Commission. 

As  stated  in  the  106  MOA,  FHWA 
would  ensure  that  a  Phase  I,  Step 
2/Phase  II  investigation  is  initiated 
90  days  following  ratification  of  the 
106  MOA  and  release  of  funds  for 
additional  planning  and  design 
studies.   This  investigation  would 
include,  at  a  minimum,  the  following 
elements: 

o      Preparation  of  an  appropriate 
research  design,  outlining  and 
justifying  important  research  problems 
that  may  be  addressed  by  investigation 
of  archaeological  properties  in  the 
project  area,  and  a  proposed  scope  of 
work  and  work  plan  for  field 
investigation  integrating  the  results 
of  the  following  work: 


information  on  past 
disturbances  that  may  preclude 
areas  from  field  testing,  and 

acquisition  of  additional 
historical  documentary 
information  concerning 
potential  significance  of 
historic  and  prehistoric 
archaeological  remains. 

This  program  for  investigation, 
including  the  research  design,  scope 
of  work  and  work  plan  would  be 
reviewed  by  MDPW  and  the  SHPO  prior  to 
implementation. 

o      Field  testing  and  evaluation 
would  be  implemented  based  on  the 
scope  of  work  and  work  plan  and  in  the 
context  of  the  research  design. 

o      A  written  report  describing  the 
results  of  the  documentary  research, 
field  testing  and  applied  National 
Register  criteria,  and  containing 
recommendations  on  the  significance  of 
identified  resources,  would  be 
provided  to  MDPW,  the  Massachusetts 
SHPO,  and  BLC.   These  recommendations 
would  be  subject  to  review  by  MDPW  and 
the  Massachusetts  SHPO  in  consultation 
with  BLC. 

o      Based  on  the  results  of  the 
documentary  research  and  field  testing 
work,  a  plan  would  be  developed  in 
consultation  with  the  SHPO  and  BLC 
that  would  include  provisions  for 
avoidance  or  preservation  in  place  of 
significant  archaeological  remains, 
where  feasible  and  practical,  through 
design  and  engineering  development  or 
construction  specifications  as  set 
forth  above.   If  avoidance  or 
preservation  in  place  is  not  feasible 
and  practical,  and  the  SHPO  concurs  in 
this  determination,  the  plan  would 
include  provisions  for  Phase  III  data 
recovery  or  other  appropriate 
treatment.   The  plan  would  be 
submitted  to  the  Massachusetts  SHPO 
and  the  Advisory  Council  for  review 
and  approval  in  consultation  with  BLC 
prior  to  implementation. 


acquisition  of  additional 
historical  documentary 


At  such  time  as  the  nature, 
extent,  and  locations  of  necessary 
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utility  line  relocations  are  known, 
identification,  evaluation,  and 
treatment  plan  preparation  and 
implementation  would  be  done  in  the 
same  manner  as  set  forth  above  for  any 
significant  archaeological  properties 
which  may  be  affected  Jjy  these 
activities. 

All  historic  and  archaeological 
investigations  called  for  under  these 
stipulations  would  be  conducted  by 
individuals  who  meet,  and  in  a  manner 
consistent  with,  the  Advisory 
Council's  standards  and  guidelines. 
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3.10 


AESTHETIC  IMPACTS 


and  visual  obstructions. 


South  Bay 

Today,    as  drivers   enter   the 
City   on  the  Southeast  Expressway   and 
the  Massachusetts  Turnpike,    they  pass 
through   an  area  which   includes  tidal 
flats,    a  granite   bulkhead,    old   piers, 
and  a   historic  railroad   bridge 
spanning  Fort   Point  Channel.      These 
surviving   elements  from  the  active 
commercial   and    shipping   era  of   the 
Channel's   history  are  a   visual   entry 
point   to  the   City,    and   to  many 
motorists  are   the  first   impression  of 
Boston's  character  as  a  port   city. 

View  from  the  Road 

The  Two-Lane  Tunnel   Concept 
would   replace   the  open  water   in  this 
area  with  a    landscaped   space   covering 
the   ramps  connecting   the  Central  Artery 
and  Massachusetts  Turnpike   to   the   new 
tunnel.      The   ventilation   building 
would  be  a   visually  prominent   object 
in  this  area.      It   would  be  on  a  direct 
sight    line  for  drivers  entering  Boston 
on  the  Southeast  Expressway   or 
Massachusetts  Turnpike.      Its  size  and 
location  would  make    it  a  new  visual 
landmark   at   the   city's  principal 
highway   entrances  from  the   south   and 
west. 

View  of  the  Road 

In  the  South  Bay  corridor,  all 
tunnel  ramps  would  be  located  below 
grade,  and  the  only  visually  prominent 
facility  would  be  the  new  ventilation 
building  mentioned  above.   The  project 
would  result  in  improved  visual 
quality  by  removal  of  the  present 
physical  and  visual  clutter  in  the 
area  associated  with  remnants  of  pier 
and  railroad  structures  and  stockpiled 
fill. 

Pedestrian  Environment 

Today,  pedestrian  circulation 
is  difficult  owing  to  the  maze  of 
rapid  transit,  railroad,  and  highway 
rights-of-way.   Pedestrian  orientation 
and  access  through  this  area  would  be 
improved  by  removal  of  these  physical 


Fort  Point  Channel 

View  from  the  Road 

In  the  Fort  Point   Channel   area, 
the  Two-Lane  Tunnel  Concept  would  have 
no  surface   roadway  elements.      There- 
fore,   the  view  from  the   road  would   be 
entirely  within  the   tunnel  and  would 
be  of   tiled   tunnel  walls  and  other 
vehicles. 

View  of  the  Road 

The  northbound  Central  Artery 
would  be  built  as  a  tunnel  in  the  Fort 
Point  Channel,  parallel  to  its  western 
bulkhead.   The  connection  between  the 
Third  Harbor  Tunnel  and  the  Southeast 
Expressway  and  Massachusetts  Turnpike 
would  be  built  as  a  tunnel  which 
crosses  the  Fort  Point  Channel  just 
south  of  the  Postal  Annex.   These  two 
tunnels  would  result  in  a  reduction  of 
water  area  in  the  Channel.   The 
Central  Artery  tunnel  and  new  bulkhead 
line  would  extend  approximately  110 
feet  into  the  Channel  at  its  widest 
point  (south  of  the  Summer  Street 
Bridge).   As  the  tunnel  profile 
continues  to  drop,  the  new  bulkhead 
line  would  taper  back  to  the  existing 
bulkhead  line.   At  a  point  midway 
between  the  Congress  Street  and 
Northern  Avenue  Bridges,  the  box  would 
no  longer  be  visible.   The  top  of  the 
box  would  be  approximately  two  feet 
lower  than  the  top  of  the  existing 
bulkhead  but  the  construction  of  this 
tunnel  section  in  the  Channel  would 
introduce  a  new  geometry  which  is 
inconsistent  with  the  parallel  lines 
of  the  existing  granite  bulkheads.   No 
surface  roadways  would  be  visible  in 
the  Fort  Point  Channel. 

The  Third  Harbor  Tunnel  in 
crossing  the  southern  end  of  the 
Channel  would  decrease  the  length  of 
Fort  Point  Channel  by  600  feet.   Due 
to  the  long,  narrow  geometry  of  the 
Channel,  views  of  the  water  from 
bridges  across  the  Channel  would  not 
be  significantly  affected,  but  from 
other  vantage  points  this  loss  of 
water  surface  would  be  very  apparent. 
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This  portion  of  the  project  would 
include  an  open  section  200  feet 
long.   This  section  would  be  visible 
to  pedestrians  in  the  area;  however, 
it  is  not  an  area  which  is  frequented 
by  many  people.   A  ventilation 
building  would  be  located  on  top  of 
the  depressed  Central  Artery,  west  of 
Atlantic  Avenue.   It  would  have  no 
visual  impacts  on  the  Fort  Point 
Channel. 

Pedestrian  Environment 

The  pedestrian  environment  in 
the  Fort  Point  Channel  area  would  not 
be  significantly  affected  by  the 
Two -Lane  Tunnel  Concept,  as  the 
roadway  elements  would  be  concentrated 
in  an  area  south  of  Summer  Street 
where  there  is  very  little  pedestrian 
activity. 

Mitigating  Measures 

With  mitigating  measures,  the 
Two-Lane  Tunnel  Concept  could  have  a 
positive  impact  on  the  pedestrian 
environment  through  the  provision  of  a 
pedestrian  walkway  on  top  of  the 
tunnel  box  between  the  Dorchester 
Avenue  Bridge  and  Northern  Avenue. 
The  top  of  the  box  could  be  designed 
as  a  recreation  area  for  water-related 
uses. 


View  of  the  Road 

From  Commonwealth  Flats,  the 
project's  toll  plaza,  ramps  and 
ventilation  buildings  would  be  visible 
in  open  cut  from  Summer  Street  to  the 
eastern  edge  of  Commonwealth  Flats. 
Since  this  property  is  not  yet  fully 
developed,  it  is  difficult  to  predict 
what  the  visual  impact  would  be  in  the 
future.   However,  it  is  clear  that  the 
highway  facilities  and  ventilation 
structure  would  be  visually 
significant. 

If  current  Massport  plans  for 
parking  and  fish  distribution  are  put 
into  effect,  the  impact  would  not  be 
expected  to  be  significant  because 
these  uses  are  not  particularly 
visually  sensitive. 

The  road  would  be  most  visible 
from  Viaduct  Street;  the  view  from 
this  point  would  include  the  toll 
plaza,  Northern  Avenue  ramps,  and 
ventilation  buildings.   The 
ventilation  buildings  located  east  of 
Viaduct  Street  would  be  placed  within 
an  industrial  landscape,  within  which 
they  would  be  the  tallest  elements. 
The  ventilation  building  located  north 
of  Northern  Avenue  would  be  visible 
from  the  harbor  and  possibly  from 
across  the  harbor. 


The  new  bulkhead  at  the  end  of 
the  Channel  and  the  relocated  western 
bulkhead  would  reuse  the  granite  from 
the  existing  bulkhead.   The  open 
section  of  the  tunnel  would  be 
screened  with  louvers  to  minimize 
visual  impacts  on  adjoining  areas. 

South  Boston 

View  from  the  Road 

Motorists  driving  on  the 
roadway  would  alternate  between 
enclosed  tunnel  sections  and  open 
depressed  roadway  sections.  The 
motorist  exiting  or  entering  the 
tunnel  at  the  Congress  Street  exit 
would  see  the  Fort  Point  Channel  19th 
century  warehouse  district  on  the 
west,  as  well  as  new  development  to 
the  north  and  east. 


The  ventilation  building  near  A 
Street  would  be  a  noticeable  element 
in  this  area  of  19th  century 
industrial  buildings. 

The  access  road  connecting  the 
tunnel  to  Northern  Avenue  would 
require  a  right-of-way  wider  than  the 
streets  it  parallels.  The  visual 
separation  which  it  would  create 
between  the  existing  structures  on 
Stillings  Street  and  the  parcel  to  the 
east  of  the  access  road  would  not 
allow  the  continuation  of  the  area's 
existing  street  and  building  pattern. 

The  entire  tunnel  alignment 
cuts  through  northern  South  Boston  on 
a  diagonal  line,  which  is  not 
consistent  with  the  grid  layout  of 
streets  and  buildings  which  has  been 
established  in  the  area.   The  careful 
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placement  and  orientation  of  project 
ramps  and  ventilation  buildings  could 
help  to  reduce  the  impact  of  this  new 
diagonal  element  in  a  district 
characterized  by  a  retilinear  pattern 
of  streets  and  buildings. 

Pedestrian  Environment 

The  area  in  which  the  Two  Lane 
Tunnel  Concept  is  located  does  not 
presently  attract  a  great  number  of 
pedestrians.   Future  plans  for  the 
area  concentrate  pedestrian  use  along 
the  waterfront  side  of  Northern 
Avenue,  and  would  not  be  affected  by 
the  project.   The  depressed  roadway 
would  not  be  visible  from  Northern 
Avenue.   Ventilation  buildings  and 
ramps  would  be  visible,  but  not 
significant  to  the  overall  appearance 
of  the  area. 

In  the  Congress  Street  area, 
tunnel  related  signing  and  lighting 
would  be  noticeable  elements  in  the 
pedestrian  environment. 

Mitigating  Measures 

Architectural  treatment  and 
alignment  of  the  ventilation  building 
in  conformance  with  existing  building 
placement  would  minimize  visual 
impacts  on  neighboring  parcels. 

The  Central  Artery 

While  the  Central  Artery  passes 
through  a  number  of  distinct  districts 
and  neighborhoods,  some  effects  of 
removing  the  viaduct  are  common  to  all 
areas: 

o      Today,  people  walking  under  the 
Artery  experience  a  dark  environment 
where  the  impact  of  vehicle  noise  and 
exhaust  is  frequently  intensified  by 
the  viaduct;  in  the  future,  the 
experience  of  crossing  or  walking 
parallel  to  the  Artery  Corridor  would 
be  like  that  of  walking  on  a  typical 
city  street,  and  the  pedestrian 
environment  would  be  greatly  improved. 

o      The  establishment  of  a  pattern 
of  primarily  rectilinear  parcels  and 
streets  would  provide  a  better  sense 


of  orientation  for  both  drivers  and 
pedestrians. 

o      Removal  of  the  overhead 
roadway,  ramps,  piers,  and  columns 
would  re-establish  visual  continuity 
between  areas  of  the  city  which  were 
severed  by  the  elevated  highway 
construction  25  years  ago.   Removing 
ramps  in  the  Haymarket/North  End  area, 
and  between  the  Financial  and 
Waterfront  Districts,  would  open  up 
views  which  do  not  presently  exist  and 
removing  the  deck  and  pier  supports 
from  other  areas  would  allow  clear 
views  along  cross-streets  which 
intersect  the  corridor,  and  are 
presently  obstructed  by  the  structure. 

o      Relocating  the  ramps  connecting 
surface  streets  and  the  Central  Artery 
would  alter  surface  traffic  patterns 
and  volumes.   The  new  Surface  Artery 
would  carry  the  fuel  and  other 
hazardous  cargo  trucks  which  presently 
use  the  elevated  Artery,  thus  making 
them  more  noticeable  to  pedestrians. 

o      There  would  be  several 
secondary  visual  impacts  when 
buildings  are  constructed  on  parcels 
over  the  tunnel.   Oblique  views  under 
the  elevated  Artery  would  no  longer  be 
possible,  as  the  new  buildings  would 
block  diagonal  sight  lines  and  channel 
all  views  along  the  new  surface  street 
corridors.  Views  from  existing 
buildings  adjacent  to  the  Artery 
corridor  would  be  affected  as  well; 
the  sense  of  openness  over  and  around 
the  existing  Artery  would  change  as 
development  occurs  and  the  Artery 
corridor  assumes  a  physical  character 
and  density  much  like  that  of  the 
adjacent  districts. 

o      The  experience  of  driving 
through  or  into  Boston  on  the  Central 
Artery  would  be  radically  altered  when 
traffic  on  the  existing  elevated 
structure  is  placed  in  the  new 
tunnel.   From  a  strictly  visual  point 
of  view,  the  elevated  highway  offers 
two  advantages: 

1)     Drivers  entering  Boston  have 
the  opportunity  to  see  landmarks, 
select  an  exit  ramp,  and  drive  to 
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their  destination  with  a  sense  of  its 
character  and  location  in  mind. 
Travel  in  a  tunnel  clearly  precludes 
this  sense  of  orientation. 

2)     The  views  from  the  elevated 
structure  across  the  North  End  into 
the  Quincy  Market,  out  to  the  Harbor, 
and  up  to  skyscrapers  of  the  Financial 
District  offer  a  diverse  visual 
experience  for  drivers  crossing  the 
city;  this  experience  of  changing 
vistas  has  been  observed  and  commented 
upon  by  many,  and  would  be  lost  if  the 
highway  were  placed  in  a  tunnel. 

The  aesthetic  experience  of 
driving  in  a  tunnel  is  less  desirable 
than  that  of  driving  on  an  elevated  or 
surface  road.   Although  there  are 
examples  of  tunnels  designed  with 
particular  concern  for  creating  a 
pleasant  environment,  artificial 
lighting  and  views  only  of  the 
roadway,  tiled  surfaces  and  other 
vehicles  typically  offer  a  meager 
experience  in  contrast  to  the  open  and 
visually  rich  environment  on  the 
surface. 

However,  the  use  of  tunnel 
offers  a  balancing  opportunity  to 
improve  the  visual  experience  of 
driving  on  the  new  Surface  Artery. 
The  new  street  system  would  offer 
clear  uninterrupted  views  along  its 
length  and  along  crossing  streets  at 
intersections. 

o      Today  the  elevated  Central 
Artery  is  a  continuous  element  in  the 
landscape,  and  when  it  is  removed,  the 
open  corridor  would  appear  as  a  long 
linear  open  space.   As  the  corridor  is 
developed  with  buildings  and  public 
spaces,  the  physical  character  of  its 
blocks  and  streets  would  take  the  form 
of  the  neighborhood  or  district 
through  which  it  passes.  The 
potentially  disruptive  appearance  of 
an  oversize  linear  element  would  be 
replaced  by  an  integrated,  urban 
street  scape. 

o      The  ventilation  buildings  and 
ramps  to  and  from  the  depressed 
Central  Artery  would  cause  aesthetic 
impacts  on  areas  directly  adjacent  to 


them.   Impacts  of  these  project 
elements  and  mitigating  measures  are 
described  below.   For  further 
discussion  of  mitigating  measures,  see 
Section  4.4.4  Joint  Development  of  the 
FEIS/FEIR. 

The  description  of  aesthetic 
impacts  in  the  area  between  the  Dewey 
Square  Tunnel  and  Causeway  Street  is 
presented  by  sub-area.   The  two 
important  impacts  noted  below  apply  to 
each  individual  area. 


1. 


View  from  the  Road.  For 


motorists  within  the  tunnel,  the  view 
would  be  of  tiled  surfaces  and  other 
vehicles,  as  described  above. 


2. 


View  of  the  Road.  Views  of  the 


road  would  be  greatly  diminished  as  a 
result  of  the  removal  of  the  elevated 
Central  Artery.   The  road  would  no 
longer  be  the  dominant  visual  element 
in  the  area;  rather,  small  portions  of 
the  project,  such  as  ramps,  would  be 
visible  from  city  streets. 

Financial  District:  Central  Artery  - 
Congress  Street  to  High  Street 

View  from  the  Road 

There  would  be  new  views  of  the 
City  for  motorists  driving  on  the 
Surface  Artery  or  on  streets 
perpendicular  to  the  Surface  Artery. 
This  would  be  particularly  important 
for  motorists  approaching  downtown  via 
the  new  Northern  Avenue  Bridge.   Under 
existing  conditions,  views  of  downtown 
are  blocked  by  the  Central  Artery 
structure  which  is  in  a  transition 
section  between  elevated  roadway  and 
tunnel.   With  the  project,  these 
drivers  would  have  unimpeded  views  up 
Oliver  Street  into  the  heart  of  the 
Financial  District. 

View  of  the  Road 

The  ramps  to  and  from  the 
depressed  Central  Artery  would  be  open 
depressed  sections  parallel  to  the 
Surface  Artery.   They  would  resemble 
the  ramps  to  and  from  the  existing 
Dewey  Square  Tunnel. 
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The  ventilation  system  for  the 
Dewey  Square  Tunnel  requires  an  open 
section  between  Pearl  and  Congress 
Streets.   This  would  be  a  negative 
element  in  terms  of  views  from 
surrounding  buildings.   The  10-story 
ventilation  building  located  adjacent 
to  the  new  Surface  Artery  near 
Atlantic  Avenue  would  be  the  most 
visible  project  element  in  the  area. 

Pedestrian  Environment 

For  pedestrians  walking  along 
the  Surface  Artery,  the  environment 
would  be  significantly  improved  in 
this  area  in  terms  of  visual  quality, 
air  quality  and  noise  levels. 

The  pedestrian  environment 
would  be  enhanced  by  the  opening  of 
new  views  along  Pearl,  Oliver  and  High 
Streets. 

Mitigating  Measures 

The  open  tunnel  section  between 
Pearl  and  Congress  Streets  could  be 
over  built  by  air-rights  development 
which  incorporates  a  ventilation 
system  for  the  Dewey  Square  Tunnel. 
The  on-  and  off-ramps  designed  as  open 
sections  could  also  be  enclosed  in  an 
air  rights  development  on  the  newly 
created  parcel. 

The  ventilation  building  would 
be  accommodated  in  air-rights 
development  either  through 
incorporation  in  building  structures 
or  through  special  architectural 
treatment,  consistent  with  the  Section 
106  Memorandum  of  Agreement  (MOA). 

Broad  Street  District:   Central 
Artery  -  High  Street  to  State  Street 

View  from  the  Road 

For  motorists  driving  on  the 
new  northbound  Surface  Artery,  a  new 
visual  environment  would  be  created. 
The  road  would  curve  to  the  left  as  it 
approaches  Harbor  Towers,  as  it  does 
today.  With  the  elevated  Central 
Artery  removed,  however,  drivers  would 
have  a  dramatic  view  of  the  Grain 
Exchange  Building  and  the  U.S.  Customs 


House.   Design  guidelines  to  ensure 
that  these  sight  lines  remain  open  and 
that  the  heights  of  new  buildings  do 
not  conflict  with  vistas  opened  by  the 
removal  of  the  Artery  could  be 
prepared  (see  Section  4.4.4,  Joint 
Development  in  the  FEIS/FEIR) . 

View  of  the  Road 

The  ventilation  building 
adjacent  to  the  northbound  Surface 
Artery  at  High  Street  would  be  visible 
to  pedestrians  walking  along  the 
Surface  Artery  and  to  residents  of  the 
Harbor  Towers  Building. 

Pedestrian  Environment 


The  new  Surface  Artery  would 
provide  a  pleasant  experience  for 
pedestrians  walking  above  the 
depressed  Central  Artery,  in  contrast 
to  existing  conditions.   Pedestrian 
crossings  would  be  improved  at  all 
access  points  between  downtown  and  the 
pedestrian  esplanade  along  Long  wharf, 
the  New  England  Aquarium,  Harbor 
Towers  and  Rowes/Fosters  Wharf.  Milk 
Street  would  be  continuous  from  the 
center  of  downtown  to  the  Waterfront. 
High  Street  would  cross  the  depressed 
Central  Artery  and  connect  with  a 
30-foot  wide  pedestrian  access 
corridor  established  by  the  BRA  design 
guidelines  for  the  northern  edge  of 
the  Rowes/Fosters  Wharf  parcel. 

Uninterrupted  views  of  the 
harbor  would  be  created  from  the  Broad 
Street  District  along  High,  Broad, 
India,  Milk  and  State  Streets.   The 
Broad  Street  sight  line,  currently 
obstructed  by  retaining  walls,  would 
be  re-established  in  a  manner 
consistent  with  the  BRA's  design 
guidelines  for  Rowes/Fosters  wharf. 

The  Broad  Street  Historic 
District  would  be  visually  and 
physically  reconnected  with  the 
Waterfront. 

Mitigating  Measures 

The  temporary  ventilation 
buildings  would  be  accommodated  in 
air-rights  development  either  through 
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incorporation  in  building  structures 
or  through  special  architectural 
treatment  consistent  with  the  Section 
106  MOA. 

Wa ter front /Qui ncy  Market  -  State 
Street  to  Clinton  Street 

View  from  the  Road 

Removal  of  the  existing  Central 
Artery  structure  would  provide  drivers 
on  the  new  Surface  Artery  with  clearer 
sight  lines  and  an  improved 
orientation  to  the  street  pattern. 

View  of  the  Road 

No  visible  portions  of  the 
Central  Artery  would  be  constructed  in 
this  area. 

Pedestrian  Environment 

The   "Walk-to-the-Sea"   would   be 
enhanced  by  a  pedestrian  easement 
across  the   new  parcel  created  over   the 
depressed  Central  Artery.     Pedestrian 
activated  signals  would   insure  safe 
and  convenient  access  across  the 
Surface  Artery.     The  visual  connection 
between  the  Market  area  and  the  harbor 
would   be   re-established.      As  buildings 
are  developed  on  air   rights  over  the 
depressed  Central  Artery,  views  would 
be  channelled  along  streets  and 
pedestrian  corridors.     State  Street's 
historic  function  as  an   important   link 
connecting  Long  Wharf  to  Boston's 
commercial  center  would  be  enhanced    by 
the   removal  of  the  Central  Artery. 

North  End/Haymarket  -  Clinton  Street 
to  Endicott  Street 

View  from  the  Road 

Motorists  travelling   on  the 
Surface  Artery   would  have   views  of 
Boston's  most  historic   neighborhoods, 
the  North  End  and  the  Blackstone 
Block.      New  development   on  parcels 
above  the  depressed  Central  Artery 
would  provide  view  corridors  across 
the  depressed  Central  Artery.      New 
buildings  constructed  on  air-rights 
parcels  would  be  designed   to  assure 
adequate  sight   lines  at  intersections 


and  to  re-establish  the  building 
pattern. 

The  new  Surface  Artery  and 
ramps  to  the  Sumner  and  Callahan 
Tunnels,  with  proper  signing,  would 
make  these  areas  clearer  and  more 
understandable  to,  the  driver. 

View  of  the  Road 

The  ramp  from  the  Central 
Artery  northbound  to  the  Surface 
Artery  (in  the  vicinity  of  North 
Street)  would  be  placed  on  the  side  of 
the  street,  away  from  the  North  End. 
It  would  be  visible  from  the  street, 
but  should  not  be  very  obtrusive.   The 
tunnel  ramps  permitting  access  from 
the  north  into  the  Sumner  Tunnel  and 
into  the  Central  Artery  southbound 
would  be  masked  by  new  development 
placed  around  them. 

Overhead  signs  and  lighting  for 
highway  elements  would  be  necessary  in 
this  area.  Design  of  these  elements 
would  be  carefully  monitored  to  ensure 
that  they  are  compatible  with  the 
character  of  adjacent  areas  and  are  as 
unobtrusive  as  possible. 

Pedestrian  Environment 

This  portion  of  the  Central 
Artery  corridor  has  a  high  volume  of 
pedestrian  movement  between  the  North 
End,  downtown  and  the  Qui ncy  Market 
area.   Removal  of  the  elevated 
structure  would  provide  the  large 
number  of  residents,  shoppers  and 
tourists  with  more  pleasant  routes, 
open  to  the  sky.   The  existing  Central 
Artery  southbound  off-ramps  and 
northbound  on-ramps  totally  block 
cross-corridor  views  under  the  Artery 
and  restrict  pedestrian  access.  With 
the  construction  of  the  depressed 
Central  Artery,  sight  lines  across  the 
corridor  would  be  opened  at  Hanover, 
Salem,  and  North  streets. 

A  significant  improvement  in 
the  pedestrian  environment  would  occur 
as  a  result  of  the  reconfiguration  of 
the  Surface  Artery  which  would  provide 
pedestrians  on  the  east  side  of  Cross 
Street  with  a  pedestrian  walk  over  the 
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covered  portals  of  the  Sumner  and 
Callahan  Tunnels  and  signalized  street 
intersections  at  Commercial  and  Fulton 
Streets.   This  area  is  currently  a 
dangerous  and  obstructive  element  to 
pedestrian  circulation  in  downtown 
Boston. 

Mitigating  Measures 

The  ventilation  building  that 
would  be  temporarily  constructed  at 
the  intersection  of  North  and  Cross 
Streets  could  ultimately  be 
accommodated  in  air-rights  development 
either  through  incorporation  in 
building  structures  or  through  special 
architectural  treatment  consistent 
with  the  Section  106  Memorandum  of 
Agreement  (MOA). 

The  exit  ramp  from  the 
northbound  Central  Artery  tunnel  to 
the  Surface  Artery,  running  parallel 
to  Cross  Street,  could  be  enclosed  in 
a  building  envelope  to  enhance  the 
appearance  of  these  newly-created 
parcels. 

Haymarket  Square 

View  from  the  Road 

Haymarket  Square  would  be  the 
focal  point  for  drivers  entering 
Boston  from  the  north  via  North 
Washington  Street,  Interstate  Route  93 
and  the  Mystic-Tobin  Bridge.   The 
design  of  signing,  lighting  and  other 
project  elements  would  reflect  the 
importance  of  this  public  space  as  an 
entry  point  into  downtown  Boston. 

View  of  the  Road 

The  Haymarket  intersection 
would  carry  such  significant  volumes 
of  traffic  that  a  large  expanse  of 
paved  area  would  be  necessary.   The 
many  movements  occurring  in  the  area 
would  require  many  directional  signs 
which  would  require  careful  design  to 
avoid  contributing  to  visual  clutter. 

The  views  of  this  area  from  the 
North  End  would  be  buffered  by 
development  on  the  parcel  between  the 
Surface  Artery  and  Stillman  Street. 


Pedestrian  Environment 

Currently,  pedestrians  crossing 
the  North  End  to  the  Haymarket  MBTA 
station  have  to  work  their  way  around 
local  and  regional  traffic  under  the 
Central  Artery.   The  new  Surface 
Artery  would  provide  some  safe,  direct 
crossings  with  pedestrian  traffic 
signals. 

North  Station/Bulf inch  Triangle  - 
North  Washington  Street  to  Causeway 
Street 

View  from  the  Road 

Motorists  driving  on  the 
northbound  Surface  Artery  would  be 
adjacent  to  handsome  19th  Century 
industrial  buildings;  motorists  on  the 
southbound  Surface  Artery  would  have 
views  of  the  Blackstone  Block  and  the 
area  around  Quincy  Market.   On  this 
portion  of  the  Surface  Artery  drivers 
would  be  on  a  roadway  which  forms  a 
logical  street  pattern  with  adjacent 
city  streets,  thus  enhancing  the  sense 
of  orientation. 

Drivers  entering  Boston  on 
North  Washington  Street  would  have 
improved  sight  lines  into  downtown 
Boston. 

View  of  the  Road 

When  the  Central  Artery  viaduct 
is  removed,  the  physical  and  visual 
character  of  the  North  Station/ 
Bulfinch  Triangle  would  be  altered 
dramatically.  Views  would  be  opened 
between  North  Washington  Street  and 
downtown  and  along  Traverse  Street. 
With  the  reconstruction  of  Beverly  and 
Traverse  Streets,  the  physical  layout 
of  the  Bulfinch  Triangle  would  be 
re-established. 

Pedestrian  Environment 

The  elevated  Central  Artery  is 
a  major  barrier  to  pedestrian  movement 
in  this  area.  With  the  removal  of 
this  structure,  many  impediments  to 
sunlight,  circulation,  and  activity 
would  be  eliminated.   Causeway  Street 
would  become  visually  continuous,  with 


184 


only  the  single  bridge  of  the 
relocated  Green  Line  crossing  the 
roadway  overhead.   Controlled 
intersections  at  Haverhill  and  Beverly 
Streets  would  ease  pedestrian 
movement,  in  contrast  to  the 
free-moving  vehicle  ramps  that  exist 
today.   Development  of  new  parcels 
along  Causeway  Street  would  increase 
street-level  activity,  further 
improving  the  pedestrian  environment. 
The  project  would  provide  the 
opportunity  to  create  a  landscaped 
area  on  MBTA-owned  land  adjacent  to 
the  new  southbound  Surface  Artery. 

Views  along  North  Washington 
Street  are  currently  obscured  due  to 
the  rising  of  the  street  and  the  low, 
oblique  crossing  of  the  elevated 
Artery  structure.   This  important 
corridor  between  Charles  town  and 
downtown  would  be  re-established, 
greatly  improving  the  present 
pedestrian  environment.   Development 
of  parcels  created  along  these  routes 
would  also  improve  the  pedestrian 
environment. 

North  Station/Charles  River  -  Causeway 
Street  to  Charles  River 


bridge  would  inhibit  this  view  to  some 
extent. 

View  of  the  Road 

Just  north  of  Causeway  Street, 
the  Central  Artery  would  emerge  from 
the  tunnel  onto  a  ramp  on  retained 
fill,  rising  to  meet  the  new  bridge 
across  the  Charles  River.   This 
roadway  section  would  be  visible  from 
Causeway  Street,  the  Hoffman  Building 
to  the  east,  the  vacant  parcels  to  the 
west,  and  the  banks  of  the  Charles 
River.   Two  open  ramps  connecting  the 
Central  Artery  and  Storrow  Drive  would 
be  visible  from  the  proposed  MDC 
walkway  along  the  Charles  River;  one 
of  these  is  near  the  Interstate  Route 
93  southbound  bridge,  the  other  near 
Leverett  Circle.   An  additional  ramp 
would  allow  traffic  traveling  from  the 
south  on  the  Central  Artery  to  connect 
to  the  surface  at  Leverett  Circle  with 
movements  to  Cambridge.   This  ramp 
would  require  the  relocation  of  the 
bulkhead  and  also  would  interrupt  the 
proposed  MDC  walkway  (for  a  more 
complete  discussion  of  these  impacts 
see  Section  3.11  Section  4(f) 
Evaluation. 


View  from  the  Road 

North  of  Causeway  Street  the 
Central  Artery  would  emerge  from  a 
tunnel  and  rise  onto  bridges  over  the 
Charles  River.   For  northbound 
motorists,  this  would  be  the  first 
opportunity  to  view  surrounding  areas 
since  entering  the  depressed  Central 
Artery. 

Views  available  to  drivers 
entering  Boston  on  southbound 
Interstate  Route  93  are  presently 
blocked  by  the  overhead  northbound 
structure.  The  new  northbound  and 
southbound  bridges  would  be  separated, 
so  inbound  motorists  would  have  a 
dramatic  vista  of  downtown  Boston 
before  they  enter  the  Artery  tunnel, 
with  sightlines  focused  on  the  U.S. 
Customs  House  Tower.   Northbound 
motorists  would  have  views  across  the 
Charles  River  to  Charlestown  and 
Bunker  Hill,  as  they  emerge  from  the 
tunnel.   The  rising  profile  of  the 


As  presently  designed,  the 
bridges  across  the  Charles  River  would 
require  six  steel  trusses 
approximately  60  feet  in  height. 
Their  location  would  make  them  an 
important  visual  element  in  the 
Charles  River  area,  and  they  would 
have  negative  visual  impacts  on  the 
proposed  MDC  linear  park  and  buildings 
in  the  area.   A  ventilation  building 
would  be  located  next  to  the  MDC  dam 
access  road,  and  would  also  be  a 
prominent  visual  element. 

The  overall  impact  of  the 
project  in  this  area  would  be 
significant.   Roadway  elements  would 
be  closer  to  the  ground  and  would 
affect  views  across  and  along  the 
banks  of  the  Charles  River. 

Pedestrian  Environment 

The  roadway  and  sidewalk 
between  Causeway  Street  and  the 
Charles  River  Dam  would  no  longer  pass 
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under  an  elevated  structure;  rather, 
it  would  parallel  an  open  roadway 
section  which  would  be  rising  to  meet 
the  bridges  across  the  Charles  River. 
The  bottom  of  the  roadway  would  be 
only  15  feet  above  the  edge  of  the 
Charles  River,  and  would  create  a 
darker  and  less  attractive  river  bank 
than  currently  exists.   Noise  and  air 
quality  would  be  somewhat  worse  than 
they  are  at  present.   The  relocated 
MDC  access  road  connecting  Causeway 
Street  and  the  Charles  River  Dam  would 
be  designed  as  an  attractive 
landscaped  pedestrian  way  connecting 
the  North  Station  area  and  downtown  to 
Charlestown  via  the  Charles  River 
Dam.   A  noise  barrier  which  would  also 
serve  as  a  visual  buffer  between  the 
Central  Artery  ramps  and  the  walkway 
would  decrease  the  impacts  of  the 
project  on  this  walkway. 

The  ramps  connecting  the 
Central  Artery  and  Storrow  Drive  near 
Leverett  Circle  would  affect  the  plans 
for  a  continuous  walk  along  the 
Charles  River  between  the  new  and  old 
Charles  River  Dams.   The  ramps  would 
preclude  the  connection  of  a  riverbank 
walkway  to  the  adjacent  land  areas  for 
a  distance  of  approximately  775  feet. 

Views  from  Causeway  Street  to 
and  across  the  Charles  River  would  be 
improved.   A  sight  line  to  City  Square 
and  the  Bunker  Hill  Monument  would  be 
created. 

Mitigating  Measures 

The  bridges  across  the  Charles 
River  would  be  designed  as  attractive 
structures  which  add  visual  interest 
to  the  area;  for  example,  they  could 
be  suspension  or  static  cable 
bridges.  Minimizing  the  bulk  of 
structural  members  would  reduce 
impacts  on  views  across  the  Charles 
River  and  make  the  structures  appear 
lighter. 


and  industrial  landscape  of  bridges, 
granite  bulkheads  and  dam  structures. 
The  remainder  of  the  parcel  (currently 
the  site  of  the  Charles  River 
Building)  would  be  developed  as  open 
space  and  would  provide  an  extension 
of  the  pedestrian  walkway  along  the 
Charles  River. 

Careful  design  of  column  and 
pier  spacing  can  reduce  impacts  on 
views.   Mitigating  measures  would 
include  provision  of  landscaping  on 
top  of  the  below-grade  ramp  connecting 
the  Central  Artery  and  Storrow  Drive. 

Logan  Airport 

View  from  the  Road 

Motorists  would  be  inside  the 
tunnel  structure  until  they  merge  onto 
the  existing  Airport  roadway  system; 
therefore,  views  would  be  of  tunnel 
walls  and  other  vehicles. 

View  of  the  Road 

The  only  element  of  the  project 
which  would  be  visible  at  the  Airport 
is  the  ventilation  building  to  be 
located  on  Bird  Island  Flats.   This 
would  be  seen  primarily  from  the 
Massachusetts  Technology  Center,  and 
would  be  taller  than  other  structures 
in  the  area,  but  otherwise  would  not 
be  inconsistent  in  shape  or  size. 

Pedestrian  Environment 

The  project  would  not  have  an 
impact  on  the  pedestrian  environment 
at  Logan  Airport. 


The  placement  and  design  of  the 
ventilation  building  would  be  adjusted 
to  minimize  its  impacts  on  views,  and 
architectural  treatment  would  allow 
the  ventilation  building  to  become  a 
complementary  element  of  this  urban 
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3.11    SECTION  4(f)  EVALUATION 


Cambridge  Street. 


Section  4(f)  of  the  U.S. 
Department  of  Transportation  Act  of 
1966  prohibits  use  of  land  from  a 
significant  publicly-owned  park, 
recreation  area,  or  wildlife  or 
waterfowl  refuge  or  any  significant 
historic  site  unless  it  can  be  shown 
that  (1)  there  are  no  feasible  and 
prudent  alternatives  to  the  use  of  the 
land;  and  (2)  the  proposed  action 
includes  all  possible  planning  to 
minimize  harm  to  the  property 
resulting  from  such  use. 

3.11.1  Parklands 

There  are  two  recreation  areas 
affected  by  the  Two-Lane  Tunnel 
Concept. 

Charles  River  Basin  Reservation 

Description 

The  Metropolitan  District 
Commission  (MDC)  owns  this  17,000-acre 
reservation  along,  and  including,  the 
Charles  River,  extending  from  the  Old 
Charles  River  Dam  in  Boston  to 
Watertown.   Chapter  524  of  the  Acts  of 
1909  gives  the  MDC  authority  over 
structures  on,  across,  over,  or  in  the 
Charles  River  Basin.  The  MDC  was 
authorized  by  Chapter  550  of  the  Acts 
of  1962  to  acquire  land  downstream 
between  the  old  dam  and  the  new  dam 
described  in  the  section  on  Paul 
Revere  Landing  Park  below;  however, 
acquisition  of  property  between  the 
dams  has  not  occurred.   The  playground 
extending  from  Leverett  Circle  to 
Cambridge  street  and  the  Longfellow 
Bridge  along  the  Boston  side  of  the 
Charles  River  would  be  affected  by  the 
project,  as  would  Leverett  Circle. 
(See  Figure  34.) 

Facilities  in  the  landscaped 
playground  area  include  a  pedestrian 
and  bicycle  path,  two  tennis  courts,  a 
swimming  pool,  a  wading  pool,  a 
baseball  field,  a  tot  lot  and  a 
soccer/football  field.  Pedestrian 
access  to  this  part  of  the  reservation 
is  from  the  pedestrian  overpasses  at 
Leverett  circle,  Blossom  Street,  and 


The  park  is  heavily  used  by 
residents  of  the  metropolitan  area. 

Location  and  Amount  of  Land  to 
be  Used 

A  strip  of  land  up  to  10  feet 
wide  and  approximately  50  feet  long 
(less  than  500  square  feet  in  area), 
along  the  intersection  of  the  Msgr. 
O'Brien  Highway  and  Storrow  Drive, 
would  be  permanently  used  for  the 
reconfiguration  of  Leverett  Circle. 
This  strip  is  part  of  an  MDC  Police 
Station  parking  lot.   A  temporary 
construction  easement  which  includes 
the  existing  roadway  west  of  Leverett 
Circle  and  a  10-foot  width  along  the 
roadway  would  be  needed  for  a  distance 
of  approximately  500  feet,  temporarily 
involving  5,000  square  feet, of 
parkland.   This  land  would  be  used  for 
a  period  of  six  months  to  one  year, 
while  the  storrow  Drive/Central  Artery 
connections  are  constructed.   The 
affected  area  includes  the  pedestrian 
overpass  at  Leverett  Circle,  a  narrow 
strip  of  land  at  the  edge  of  the  MDC 
police  parking  lot  and  the  edge  of  the 
tot  lot.   The  pedestrian  overpass 
would  be  reinforced  during 
construction,  but  would  remain 
serviceable  in  its  present  location. 
At  the  end  of  construction  in  this 
area,  the  land  would  be  returned  to 
its  original  condition. 

A  new  tunnel  ramp  from  the 
Central  Artery  to  Storrow  Drive  would 
be  built  through  Leverett  Circle, 
requiring  temporary  disruption  of  the 
Circle  during  construction.   The 
interior  of  the  existing  traffic 
circle  is  presently  a  grass-covered 
area  of  approximately  32,000  square 
feet,  and  contains  a  bridge  pier  and 
entrances  to  the  MBTA  Green  Line 
Science  Park  Station,  which  passes 
over  the  Circle;  the  portion  of  this 
area  which  would  be  disturbed  during 
construction  would  be  restored 
following  construction. 

The  relocation  of  Nashua  street 
to  improve  the  geometry  of  the" traffic 
circle  would  require  the  permanent  use 
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of  an  area  within  the  Reservation 
approximately  30  feet  wide  and  100 
feet  long  (3,000  square  feet);  this 
area  is  currently  used  by  the 
Massachusetts  Department  of  Public 
Works  for  surface  parking,  and  is  not 
presently  available  for  park  use.   A 
20-foot-wide  construction  easement 
would  also  be  needed  next  to  the 
relocated  Nashua  Street  in  the  parking 
lot. 

Other  Impacts 

During  the  construction  period, 
there  would  be  increased  traffic 
congestion  on  the  portion  of  Storrow 
Drive  abutting  the  playground,  and 
consequent  increases  in  air  pollution 
in  and  around  the  playground  near 
Leverett  Circle.  After  construction, 
Leverett  Circle  would  have  decreased 
traffic,  reducing  the  traffic-related 
air  and  noise  pollution  in  and  around 
the  playground. 

Federal  Agency  Funding  of 
Improvements 

Although  Land  and  Water 
Conservation  Fund  (LWCF)  funds  were 
expended  for  tennis  courts  in  the 
reservation,  this  part  of  the  park 
would  not  be  disrupted  by  the  Two-Lane 
Tunnel  Concept. 

Alternatives  Which  Would  Avoid 
the  Section  4(f)  Property 

The  existing  connection  of  the 
Central  Artery  to  storrow  Drive  at 
Leverett  Circle,  within  the 
Reservation,  is  a  necessary  link  in 
the  regional  transportation  system  at 
present  and  would  continue  to  be  a 
necessary  link  following  completion  of 
the  project.   Two  types  of 
alternatives  to  the  Two-Lane  Tunnel 
Concept  were  examined:  (a)  those  which 
make  the  connection  with  storrow  Drive 
at  another  location,  and  (b)  those 
which  do  not  involve  construction  to 
modify  the  existing  connection. 

(a)  The  Two-Lane  Tunnel 
Concept,  while  not  avoiding  the  4(f) 
property  entirely, . makes  the 
connection  with  Storrow  Drive  in  the 


location  which  involves  the  least 
impact  to  the  Reservation.   Storrow 
Drive  lies  entirely  within  the 
Reservation  at  its  eastern  edge  and 
Leverett  Circle  at  its  northeastern 
corner,  which  is  closest  to  the 
Central  Artery;  recreational  and  park 
facilities  lie  beyond  these  roadways. 
Consequently,  any  alternative 
connection  to  Storrow  Drive  would  lie 
further  into  the  Reservation  and  would 
involve  larger  amounts  of  4(f)  land 
and  impacts  to  more  recreational 
facilities. 

(b)   The  No-Build  Alternative, 
and  other  alternatives  which  included 
no  Central  Artery  improvements  were 
examined  in  the  DEIS  and  SDEIS;  these 
alternatives  involve  no  construction 
in  the  Reservation  and  would  avoid 
4(f)  property  but  do  not  satisfy  the 
basic  transportation  objective  of 
improving  traffic  flow  on  the  Central 
Artery,  and  were  rejected  for  this 
reason. 

Design  modifications  to  the 
Two-Lane  Tunnel  Concept  which  would 
involve  no  change  in  the  present 
Central  Artery  connection  to  storrow 
Drive  at  Leverett  Circle  were 
examined.   These  modifications  would 
retain  the  existing  two-lane  underpass 
at  the  Circle  by  connecting  all 
northbound  and  southbound  Central 
Artery  traffic  to  the  existing  ramp 
approach  to  Storrow  Drive  and 
eliminate  the  Two-Lane  Tunnel 
Concept's  minor  modifications  in 
surface  road  geometry  at  the  Circle. 

Careful  examination  of  this 
alternative  reveals  that  it  may  be 
possible  to  utilize  the  existing 
two-lane  tunnel  segment  under  Leverett 
Circle.  However,  it  is  clear  that 
even  with  this  possible  modification 
there  will  still  remain  some 
construction  period  use  of  Leverett 
Circle,  particularly  at  those 
locations  where  new  ramps  to  local 
street  connections  will  have  to  tie 
into  the  existing  geometry  of  Leverett 
Circle.   Use  of  a  two-lane  tunnel  in 
this  segment  would  have  negative 
traffic  characteristics  compared  with 
the  three-lane  tunnel  incorporated 
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with  the  Preferred  Alternative. 
Further  design  work  may  show  that  the 
two-lane  tunnel  segment  is  the 
appropriate  solution. 

Some  Charles  River  Basin 
Reservation  land  will  be  used  during 
the  construction  phase  in  either 
event,  and  is  therefore  covered  under 
this  Section  4(f)  Evaluation. 

Measures  to  Minimize  Impacts 

Standard  construction 
mitigation  techniques  would  be  used  to 
mitigate  the  relatively  minor 
construction  period  effects.   The 
temporarily  used  10-foot  strip  of  land 
along  the  edge  of  the  park  and  the 
grassy  area  inside  Leverett  Circle 
will  be  restored  to  their  original 
condition  following  construction. 

Paul  Revere  Landing  Park 

Description 

The  MDC  owns  this  8.5-acre  park 
around  the  New  Charles  River  Dam  at 
the  head  of  the  Charles  River  Basin  in 
Boston.   The  park  is  part  of  the 
17,000-acre  Charles  River  Basin 
Reservation,  but  not  contiguous  to  its 
other  land.   Paul  Revere  Landing  Park 
extends  from  Boston's  North  station 
area  across  the  dam  and  into  the 
Charlestown  neighborhood.   It  consists 
of  a  landscaped  parking  and  pedestrian 
area  near  North  station,  the  dam,  and 
a  park  area  in  Charlestown  (see  Figure 
35). 

A  landscaped  pedestrian  way 
bordering  the  parking  area  has  two 
branches,  one  which  runs  a  short 
distance  along  the  Boston  edge  of  the 
Charles  River,  while  the  other 
continues  across  the  locks  of  the  new 
dam  and  the  pumping  station  and  ends 
on  the  Charlestown  side  of  the  park. 
The  parking  area  accommodates 
approximately  100  cars.   The  existing 
High-Level  Bridge  connecting  the 
Central  Artery  with  interstate  Route 
93  crosses  over  part  of  the  parking 
area  and  the  locks  at  an  elevation  of 
approximately  40  feet  to  50  feet  to 
bottom  of  structure,  depending  on 
location. 


Although  the  MDC  has  conceptual 
plans  to  acquire  and  develop  more  land 
along  both  banks  of  the  Charles  River 
to  create  a  greenbelt  strip,  of  which 
Paul  Revere  Landing  Park  would  be 
part,  this  land  has  not  yet  been 
acquired  by  the  MDC,  and  it  is  not 
subject  to  4(f)  regulations.   However, 
actions  to  further  planned  property 
acquisition  for  this  greenbelt  are 
included  among  the  mitigating  measures 
described  below. 

Pedestrian  access  to  the  park 
on  the  Charlestown  side  is  by  a 
stairway  from  the  existing  North 
Washington  Street  Bridge,  from  under 
this  bridge,  and  from  under  the 
existing  High-Level  Bridge.   On  the 
North  Station  side  of  the  river, 
pedestrian  access  is  from  Beverly 
Street,  under  the  existing  Central 
Artery  viaduct.   The  pedestrian  way  is 
heavily  used  by  area  residents  walking 
between  Charlestown  and  downtown 
Boston. 

Location  and  Amount  of  Land  to 
be  Used 

The  Charlestown  side  of  the 
Paul  Revere  Landing  Park  is  affected 
both  by  the  Two-Lane  Tunnel  Concept  of 
the  present  project  and  by  the 
separate  Central  Artery  North  Area 
Project.   The  North  Area  Project 
involves  reconstruction  of  the 
Interstate  Route  93  viaduct  and  its 
approaches  to  Route  1.   The 
preliminary  design  for  the  North  Area 
Project  involves  surface  street 
modifications  that  require  the 
redesign  of  the  Charlestown  side  of 
Paul  Revere  Landing  Park  into  a 
larger,  but  reconfigured  parcel. 

The  preliminary  design  for  the 
North  Area  Project  would  have  to  be 
modified  as  a  result  of  the  Central 
Artery  Depression  Project;  design 
coordination  between  the  two  projects 
involves  the  transition  from  the  new 
Charles  River  bridges  constructed  in 
the  Central  Artery  Depression  Project 
to  the  new  interstate  Route  93  viaduct 
constructed  in  the  North  Area 
Project.  This  transition  occurs  in 
the  vicinity  of  the  Paul  Revere 
Landing  Park. 
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Construction  activities  (due  to 
the  Central  Artery  depression)  on  the 
Charlestown  side  of  the  Charles  River 
affect  MDPW-owned  land  to  the  west  of 
the  park,  part  of  which  has  previously 
been  pledged  to  become  replacement 
park  land  following  construction  of 
the  North  Area  Project.   (See  Figure 
35.)   The  net  effect  of  both  projects 
on  this  part  of  the  park  would  be  to 
increase  its  area;  the  final 
configuration  of  the  park  would  be 
determined  following  design 
coordination  between  the  projects  and 
consultation  with  the  MDC.   Impacts  on 
the  Charlestown  side  of  the  park  are 
being  detailed  in  the  Section  4(f) 
Evaluation  for  the  Central  Artery 
North  Area  Project,  which  would  be 
finalized  during  final  design  of  the 
North  Area  Project,  beginning  in  1984. 

The  new  MDC  Charles  River  Dam 
and  its  parking  area  on  the  Boston 
side  of  the  Charles  River  lie  south  of 
the  Charlestown  area  just  described. 
The  existing  High-Level  Bridge  would 
be  replaced  by  two  lower-level  bridges 
connecting  the  depressed  Central 
Artery  to  the  interstate  Route  93 
viaduct  and  its  approaches  to  the 
Mystic-Tobin  Bridge  in  Charlestown. 
The  new  connections  would  be 
constructed  as  open  cut  sections  with 
four-foot  walls,  rising  to  ramps  on 
retained  fill,  and  then  to  low-level 
bridges  8  to  30  feet  above  the  land 
and/or  water.   The  land  extending  from 
the  beginning  of  the  open  cut  sections 
to  the  point  at  which  the  clearance 
under  the  bridges  reaches  eight  feet 
would  no  longer  be  available  for 
parking  or  pedestrian  use  which  occurs 
at  present.   The  area  to  be  taken  , 
would  be  approximately  40,000  square 
feet.   At  the  water's  edge,  there 
would  be  a  15-foot  vertical  clearance 
between  the  bottom  of  the  bridges  and 
the  pedestrian  path  along  the  river's 
edge,  which  presently  terminates  at 
the  western  property  line  of  the  MDC 
land  (see  Figure  35). 

Within  the  40,000  square  foot 
area  just  described,  construction  of 
the  open  cut  sections  and  lower-level 
bridges  also  would  result  in  the 
permanent  taking  and  replacement  in  a 


new  alignment  of  the  existing  park 
access  road  and  the  pedestrian  walk 
leading  to  the  dam.   The  Two-Lane 
Tunnel  Concept  also  would  include 
construction  of  subsurface  ramps 
between  the  Central  Artery  and  storrow 
Drive  which  would  require  realignment 
of  the  existing  Charles  River  bulkhead 
and  the  existing  path  along  the  river 
edge. 

Other  Impacts 

A  Leverett  Circle  ramp  to 
Interstate  Route  93  northbound  would 
cross  above  the  parking  area  (at  a 
measured  height  of  approximately  40 
feet  from  bottom  of  structure);  this 
ramp  would  cross  over  approximately 
14,400  square  feet  of  parkland.   Cars 
and  pedestrians  would  be  able  to  move 
freely  under  this  ramp. 

The  two  new  bridges  across  the 
Charles  River  would  be  approximately 
23  feet  above  mean  high  water  at  the 
dam's  recreational  boat  locks,  and  30 
feet  above  mean  high  water  at  the 
large  commercial  boat  lock;  this  is 
lower  than  the  existing  High-Level 
Bridge,  which  is  approximately  40  and 
50  feet  above  mean  high  water  at  these 
respective  locks.   Navigation  would 
not  be  affected  by  the  new  bridges. 
The  northbound  bridge  would  be  60  to 
100  feet  closer  to  the  locks  and 
pedestrian  walkway  over  the  pumping 
station  than  the  existing  High-Level 
Bridge.   It  would  occupy  approximately 
1,600  square  feet  of  air  rights  over 
the  corner  of  the  park  on  the 
Charlestown  side  of  the  river,  and 
29,400  square  feet  of  air  rights  over 
the  dam  and  property  on  the  Boston 
side  of  the  river,  casting  shadows  on 
the  dam.   (The  current  High-Level 
Bridge  casts  shadows  further 
upstream. )   Additionally,  each  new 
bridge  structure,  as  currently 
designed,  would  be  approximately  58 
feet  from  the  underside  of  bridge  to 
the  top  of  truss,  contributing  to 
their  visual  impact.   The  shadow 
effect,  and  the  proximity  of  the 
pedestrian  walkway  to  traffic  on  the 
northbound  bridge,  would  reduce  the 
aesthetic  quality  of  the  walk  and  its 
public  recreational  value.   Northbound 
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traffic  on  the  ramps  to  the  new 
bridges  across  the  Charles  River  would 
increase  noise  levels  at  the  park. 

The  construction  of  a 
ventilation  structure  on  the  site  of 
the  Charles  River  Building,  adjacent 
to  the  park,  would  also  have  potential 
visual  impacts  in  the  park. 

During  the  construction  period, 
the  MDC  parking  lot  would  be  reduced 
to  approximately  one  half  its  capacity 
for  approximately  one  year. 

Alternatives  Which  Would  Avoid 
the  Section  4(f)  Property 

Alternatives  to  the  Two-Lane 
Tunnel  Concept  which  would  avoid  or 
reduce  impact  on  the  4(f)  property  are 
as  follows:  (a)  alternatives  which 
involve  no  improvements  to  the  Central 
Artery,  (b)  modifications  to  the 
alignment  of  the  Two-Lane  Tunnel 
Concept,  and  (c)  modifications  to  the 
profile  of  the  Two-Lane  Tunnel  Concept. 

(a)  Removal  of  the  existing 
bottleneck  caused  by  the  High-Level 
Bridge  is  one  of  the  major  objectives 
of  the  project.  The  No-Build 
Alternative  and  alternatives  which  do 
not  include  depressing  the  Central 
Artery  and  replacing  the  High-Level 
Bridge  were  examined  in  the  DEIS  and 
SDEIS;  these  alternatives  did  not 
satisfy  the  basic  project  objective  of 
improving  Central  Artery  traffic  flow, 
and  were  rejected. 

(b)  The  alignment  for  the 
proposed  bridges  closely  parallels 
that  of  the  existing  bridge  in  a 
corridor  that  is  tightly  constrained 
by  the  need  to  connect  the  Central 
Artery  to  the  south  with  the 
Interstate  Route  93  viaduct  and  Route 
1  to  the  north  within  a  distance  of 
less  than  2,000  feet;  the  short 
distance  between  these  points  makes 
alternative  bridge  alignments  to  the 
west  or  east  of  this  park  impossible. 
The  existence  of  the  Orange  Line 
tunnel  makes  it  impossible  to  shift 
the  bridges  to  the  west.  Shifting  the 
bridges  to  the  east  would  cause 
greater  impacts  to  the  Charles  River 


Dam,  which  is  part  of  the  4(f) 
property,  as  well  as  to  the  Stop  and 
Shop  Bakery  Building  and  other 
buildings  in  the  Causeway-North 
Washington  Streets  District,  which  is 
a  separate  4(f)  area  described  in 
Section  3.11.2. 

(c)   The  bridge  profile  is 
similarly  constrained.   If  the  Central 
Artery  crossing  of  the  Charles  River 
were  placed  in  a  tunnel  underneath  the 
river,  to  completely  avoid  surface  and 
air  rights  use  of  4(f)  parkland,  the 
depressed  roadway's  profile  would  not 
meet  that  of  the  existing  Interstate 
Route  93  until  Sullivan  Square, 
approximately  5,000  feet  north  of  the 
Two-Lane  Tunnel  Concept's  northern 
limit.   Connection  at  this  point  would 
make  connection  to  the  Mystic-Tobin 
Bridge  (Route  1)  impossible. 

Higher  profiles  for  the  Charles 
River  bridges  were  considered  and 
rejected  because  they  would  not  avoid 
the  4(f)  property.   Although  higher 
bridge  profiles  would  reduce  some  of 
the  visual  impacts  to  the  4(f) 
property,  this  modification  would 
cause  other  impacts,  including  impacts 
to  4(f)  historic  districts, 
disproportionate  to  their  benefit  to 
the  Paul  Revere  Landing  Park.   Higher 
bridges  would  require  relocation  of 
Causeway  Street  and  the  removal  of  the 
existing  Central  Artery  structure 
prior  to  the  construction  of  the  new 
bridges;  maintaining  continuous 
operation  of  the  Central  Artery  during 
construction  would  therefore  not  be 
possible.   Benefits  to  the  North  End 
and  the  Bulfinch  Triangle  Districts, 
both  of  them  potentially  eligible 
historic  districts  subject  to  Section 
4(f),  from  the  removal  of  the  existing 
Central  Artery  viaduct  in  the  Two-Lane 
Tunnel  Concept  include  removal  of 
visual  impacts  of  the  structure, 
reconnection  of  historic  streets,  and 
improved  pedestrian  access. 

Mitigating  Measures 

A  new  MDC  access  road  with  a 
sidewalk  for  pedestrians  would  be 
built  northeast  of  the  existing  access 
road.   A  reconfigured  bulkhead  would 
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also  be  built  far  enough  into  the 
water  to  accommodate  a  new  riverfront 
pedestrian  walk.   The  parking  lot 
would  be  reconfigured  to  accommodate 
100  spaces,  the  number  in  the  existing 
lot.   Replacement  facilities  would  be 
landscaped  to  mitigate  visual  impacts 
of  the  project. 

Design  modifications  to  the  two 
bridges  could  potentially  result  in 
more  attractive  bridges,  reducing 
shadows  on  the  pedestrian  walk. 
Modifications  could  include  the  use  of 
a  cable  suspension  design  to  lighten 
the  bridge  superstructure  or 
improvements  to  the  underside  of  the 
bridge  structure  such  as  lighting. 
The  feasibility  of  bridge  design 
alternatives  would  be  studied  during 
later  design  phases.   Work  on  the 
final  design  would  involve 
consultation  between  the  MDPW,  MDC, 
FHWA,  and  other  Federal  agencies  with 
jurisdiction  over  waterways  (U.S.  Army 
Corps  of  Engineers;  U.S.  Department  of 
Interior,  Fish  and  Wildlife  Service; 
U.S.  Coast  Guard). 

The  ventilation  building 
adjacent  to  the  park  would  receive 
architectural  and  landscape  treatment 
to  minimize  visual  impacts  on  the  park. 

A  noise  barrier  constructed 
along  the  western  edge  of  the  park 
access  road  and  pedestrian  walk  would 
provide  a  noise  and  visual  buffer 
between  this  road  and  the  adjacent 
Central  Artery  northbound  on-ramp. 

As  discussed  above  in  the 
description  of  the  4(f)  property,  the 
MDC  has  plans  to  acquire  riverfront 
property  to  create  a  greenbelt 
connecting  Paul  Revere  Landing  Park 
with  the  Charles  River  Reservation 
further  upstream.   EOTC  and  MDPW  would 
continue  to  work  closely  with  the  MDC 
to  seek  to  facilitate  park  land 
acquisitions  as  a  measure  to  offset 
visual  and  other  impacts  of  the 
Two-Lane  Tunnel  Concept  on  Paul  Revere 
Landing  Park.   Suitable  remnants  of 
parcels  acquired  for  right-of-way  for 
the  project  or  the  related  North  Area 


Project  would  be  made  available  to  the 
MDC  for  park  use. 

3.11.2  Historic  Resources 

Of  the  historic  resources 
discussed  previously  in  Section  3.9 
which  are  either  listed  on  the 
National  Register  of  Historic  Places 
or  potentially  eligible  for  the 
Register,  the  resources  listed  below 
would  be  directly  affected  by  one  or 
more  project  alternatives.   For  a  more 
detailed  discussion  of  these  and  other 
resources  in  the  project  area,  see 
Section  3.9  Historic  Resources;  for  a 
discussion  of  indirectly  affected 
historic  resources,  and  the  Section 
106  review  process,  see  also  Section 
3.9. 

The  historic  resources 
discussed  in  this  section  are  shown  on 
Figure  33. 

Charles  River  Basin  District 

Description 

This  National  Register  District 
is  owned  by  the  Metropolitan  District 
Commission;  it  occupies  much  of  the 
Charles  River  Reservation.   It 
includes  the  river,  its  banks, 
bridges,  and  park  land  from  the  old 
Charles  River  Dam  in  the  project  area 
to  the  Eliot  Bridge,  six  miles 
upstream.   Among  its  contributing 
features  are  the  MDC  police 
headquarters  at  the  Boston  side  of  the 
dam,  and  the  MBTA's  concrete  arch 
viaduct  to  Cambridge. 

For  a  detailed  analysis  of 
long-term  and  construction  impacts, 
mitigating  measures,  and  alternatives 
which  would  avoid  the  Charles  River 
Basin  District,  see  Section  3.11.1. 
The  character  of  the  area  would  not  be 
changed  by  the  project  after 
completion  of  construction,  and  the 
FHWA  and  the  State  Historic 
Preservation  Officer  have  concurred  in 
a  Finding  of  No  Effect  on  this 
District  (see  7  September  1983  letter 
in  COMMENTS  AND  COORDINATION  in  the 
FEIS). 
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Causeway  -  North  Washington  Streets 
District 

Description 

This  potential  historic 
district  comprises  late  nineteenth  and 
early  twentieth-century  five-  to 
seven-story  brick  buildings  with 
notable  brick,  stone,  and  metal 
detailing;  they  were  constructed  for  a 
variety  of  mercantile  and 
manufacturing  purposes.   The  Charles 
River  Building  (1907  and  1909)  at  131 
Beverly  Street  is  similar  in  size, 
materials  and  detailing  to  the 
attached  Hoffman  Building  and  the 
adjacent  Stop  and  Shop  Bakery.   None 
of  these  buildings  is  individually 
eligible  for  the  National  Register. 
The  district  includes  the  eastern  half 
of  the  original  Bulfinch  Triangle, 
which  is  divided  by  the  elevated 
Central  Artery  and  MBTA  Green  Line 
structures. 

Location  and  Amount  of  Land  to 
be  Used 

The  alignment  of  the  Two-Lane 
Tunnel  Concept  requires  the  taking  of 
the  Charles  River  Building  and  the 
loading  dock  at  the  west  end  of  the 
Stop  and  Shop  Bakery  Building  for 
construction  of  a  connecting  ramp  from 
the  depressed  Central  Artery 
northbound  to  Storrow  Drive.   The 
tight  corridor  and  required  horizontal 
geometry  of  the  ramp  necessitates  this 
alignment  (see  Figure  36).   Because  of 
its  position  in  relation  to  the  Stop  & 
Shop  Bakery  Building  and  the  Hoffman 
Building,  and  the  limited  number  of 
buildings  in  the  area,  removal  of  the 
Charles  River  Building  would  further 
permanently  alter  the  historic  fabric 
and  character  of  an  area  which  has 
already  been  negatively  affected  by 
construction  of  the  existing  Central 
Artery  viaduct.  Approximately  0.9 
acres  of  the  total  6.7  acre  district 
will  be  affected. 

Other  Impacts 

These  alternatives  would  also 
have  the  positive  impact  of  removing 
the  Central  Artery  viaduct  from  the 


historic  Bulfinch  Triangle  area  and 
partially  reuniting  the  Causeway-North 
Washington  Streets  District  with  the 
Bulfinch  Triangle  to  the  west,  a 
potentially  eligible  National  Register 
District. 

A  10-story  ventilation  building 
measuring  approximately  60  feet  by  80 
feet  would  be  built  on  the  former  site 
of  the  Charles  River  Building.   This 
new  building  would  not  be  out  of 
character  with  the  surrounding 
industrial  area. 

Other  long-term  indirect 
impacts  consist  of  increased  traffic 
through  the  area  via  existing  streets 
and  the  proposed  Surface  Artery  and 
Central  Artery  ramps,  which  would 
partially  isolate  the  District, 
thereby  reducing  its  economic 
viability  and  increasing  the  potential 
for  loss  of  its  other  historic 
buildings. 

The  construction-period  impacts 
consist  of  traffic  congestion, 
vibration,  and  construction 
disruption. 

Alternatives  which  Would  Avoid 
the  Potential  4(f)  Property 

Alternatives  which  would  avoid 
or  reduce  use  of  the  potential  4(f) 
property  are  as  follows:  (a)  the 
No-Build  Alternative  and  other 
alternatives  which  do  not  improve  the 
Central  Artery,  (b)  modifications  to 
the  Two-Lane  Tunnel  Concept's 
alignment,  and  (c)  underpinning  of  the 
Charles  River  building  and  relocation 
of  the  proposed  ventilation  structure. 

(a)   Improved  traffic  flow 
between  the  Central  Artery  and  Storrow 
Drive,  Interstate  Route  93  in 
Charlestown,  and  the  Mystic-Tobin 
Bridge  is  a  primary  objective  of  the 
project.   Alternatives  which  did  not 
include  depressing  the  Central  Artery 
and  replacing  the  High-Level  Bridge 
were  also  examined.   Because  these 
alternatives  did  not  satisfy  the 
stated  transportation  objective  of 
improved  traffic  flow  on  the  central 
Artery  and  between  the  Central  Artery 
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Charles  River  Building  to  be  taken 
(future  site  of  ten  story.  60'  x  80' 
Ventilation  Building) 

Stop  &  Shop  Bakery  loading  dock*  to 
be  modified 

Central  Artery  viaduct  to  be  removed, 
partially  reuniting  district  with  Bulfmch 
Triangle 

*Not  Visible  in  Drawing 


Figure  36 

Impacts  on  the  Causeway/North  Washington  Streets 
Historic  District 
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and  Interstate  Route  93,  the  Mystic 
Tobin  Bridge,  and  storrow  Drive,  they 
were  rejected  from  further 
consideration. 

(b)  Design  modifications  to 
the  Central  Artery  to  storrow  Drive 
ramp  alignment  were  examined;  these 
modifications  involved  either 
relocating  the  ramp  to  the  south  of 
the  District  or  relocating  it  to  the 
north  of  the  District. 

There  are  several  constraints 
that  affect  realignment  of  the  ramp  to 
the  south.   Realignment  in  this 
direction  must  be  to  North  Washington 
Street  on  the  opposite  side  of  the 
district  from  the  Two-Lane  Tunnel 
Concept  (alignments  between  North 
Washington  Street  and  the  Two-Lane 
Tunnel  Concept  go  through  the  middle 
of  the  District  and  increase  the 
amount  of  4(f)  property  affected). 
Realignment  to  beneath  North 
Washington  Street  requires  that  the 
ramp  diverge  from  the  northbound 
Central  Artery  just  north  of  the 
Sumner  Tunnel  connection  with  the 
Artery.  This  realignment  of  the 
Storrow  Drive  exit  ramp  would  overlap 
with  the  northbound  entrance  ramp  from 
the  Sumner  Tunnel,  making  it 
impossible  for  traffic  from  the  Sumner 
Tunnel  to  reach  Storrow  Drive.   In 
addition,  relocation  of  the  storrow 
Drive  ramp  to  the  south  of  the  4(f) 
District  would  involve  a  circuitous 
alignment  passing  to  the  east  of  the 
District  and  across  the  Charles  River 
to  avoid  the  Orange  Line  Tunnel,  the 
foundations  of  both  the  North 
Washington  street  Bridge  and  the  New 
Charles  River  Dam,  the  Paul  Revere 
Landing  Park,  and  the  complex  system 
of  ramps  in  the  North  Area  Project 
before  turning  back  to  cross  the  river 
a  second  time  and  connect  with  storrow 
Drive. 

The  alternative  of  relocating 
the  ramp  to  the  north  of  the  4(f) 
District  involves  similar  conflicts 
with  the  new  Central  Artery  bridge 
foundations,  the  Charles  River  Dam, 
Paul  Revere  Landing  Park,  and/or  the 
ramp  system  in  the  North  Area  Project. 
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A  further  ramp  alignment 
alternative  would  utilize  a  sharper 
turning  radius  to  accomplish  the 
left-turn  movement  (from  Artery 
northbound  to  storrow  Drive  westbound) 
with  reduced  land  taking  impact  to  the 
east.   Specifically,  design  refinement 
studies  suggest  that  the  loading  dock 
of  the  Stop  &  Shop  Bakery  Building 
would  still  be  taken  or  underpinned. 
In  this  design  alternative,  land 
included  in  the  potential  historic 
district  (i.e.,  the  loading  dock  of 
the  Bakery  Building)  would  still  be 
used,  but  the  overall  net  impact  would 
be  significantly  less.   However, 
because  of  this  expected  "use"  of  the 
land  included  within  the  potential 
historic  district,  the  procedures  of 
Section  4(f)  would  continue  to  be 
applicable  to  this  alternative. 

In  summary,  the  alternatives  of 
relocating  the  storrow  Drive  ramp 
connection  either  to  the  north  or 
south  of  the  Causeway-North  Washington 
Streets  District  were  rejected  because 
of  conflicts  with  major  traffic 
movements  and/or  conflicts  with 
several  major  structures  which  must  be 
crossed  by  such  alignments. 

(c)   The  possibility  of 
retaining  the  current  alignment  and 
underpinning  the  Charles  River 
Building,  rather  than  taking  it  was 
examined.  This  alternative  was 
rejected  for  several  reasons:   the 
cost  of  underpinning  the  building 
would  be  approximately  $5  million; 
portions  of  the  building  would  have  to 
be  vacated  during  the  complicated  and 
lengthy  underpinning  operations;  and 
construction  of  the  depressed  Central 
Artery  and  the  MDC  Access  Road  would 
still  require  taking  the  access  and 
loading  area  for  the  building, 
necessitating  changes  in  the  use  of 
the  building,  and  possibly  harming  the 
economic  feasibility  of  maintaining 
the  building.   The  location  of  the 
proposed  ventilation  building  would 
also  have  to  be  revised  because  it  it 
presently  proposed  for  the  Charles 
River  Building  site.   The  MBTA's 
Orange  Line  Tunnel  prohibits 
constructing  the  ventilation  building 


IH^HBiaHH 


m 


west  of  the  Central  Artery.   As 
indicated  in  Section  3.6.5,  violations 
of  the  Commonwealth's  policy  level  for 

No2  emissions  from  the  proposed 
ventilation  buildings  require 
additional  detailed  air  quality 
modeling  and  analysis  to  mitigate  this 
impact.   The  final  location  of  this 
building  will  be  determined  in 
accordance  with  these  analyses,  and 
also  in  conformance  with  the  Section 
106  Memorandum  of  Agreement.   It 
should  be  noted,  however,  that  a 
different  site  would  also  lie  either 
within  this  District,  possibly 
requiring  taking  another  building,  or 
in  the  Charles  River. 

Mitigating  Measures 

Further  design  activity  should 
focus  on  actions  which  allow  the 
Charles  River  Building  to  remain. 
Design  refinements  as  noted  above 
suggest  that  modifications  to  the 
radius  of  curvature  of  the  ramp  from 
the  Central  Artery  northbound  to 
Storrow  Drive  westbound  may  obviate 
the  need  for  the  taking  of  the  Charles 
River  Building.   The  Stop  and  Shop 
Bakery  Building  loading  facilities 
would  be  modified  either  to  allow 
continued  operations  or  to  serve  an 
alternative  building  use  with  lesser 
loading  requirements,  such  as  office 
or  lighter  industrial  uses,  which 
occupy  the  adjacent  Hoffman  Building. 
Historic  documentation  of  these  two 
buildings  would  be  done  as  approved  by 
the  Historic  American  Building 
Survey/Historic  American  Engineering 
Record  (HABS/HAER)  prior  to  alteration 
or  displacement  (see  the  Section  106 
Memorandum  of  Agreement  in  COMMENTS 
AND  COORDINATION  in  the  FEIS/FEIR). 

Construction  staging  and 
traffic  management  measures  would  be 
used  to  reduce  impacts  during 
construction.  Vibration  impacts 
within  the  District  would  be  mitigated 
through  measures  such  as  water 
jetting,  pre-trenching,  and 
pre-augering  of  piles  and  maximum  use 
of  slurry  wall  construction,  as 
described  in  Section  3.7.2  Vibration 
Impacts,  and  through  appropriate 
design  of  construction  staging  and 


contract  specifications  to  avoid 
structural  damage,  as  provided  in  the 
Section  106  MOA. 

Design  guidelines  for  the 
development  of  the  ventilation 
structure  would  be  developed  by  the 
MDPW,  in  consultation  with  the 
Massachusetts  SHPO  and  BLC,  as 
provided  in  the  Section  106  MOA. 

Fort  Point  Channel  District 

Description 

Fort  Point  Channel,  a  potential 
National  Register  District,  is 
described  in  Section  3.9.   It  includes 
the  Channel  waterway  and  bulkhead, 
four  significant  bridges,  and  the 
sub-area  of  brick  warehouses  in  South 
Boston  developed  (1880-1930)  by  the 
Boston  Wharf  Company. 

Location  and  Amount  of  Land  to 
be  Used  and  Other  Impacts 

The  Two-Lane  Tunnel  Concept 
would  shorten  the  Channel  to  Mt. 
Washington  street.  Additionally,  in 
this  alternative,  no  deck  would  be 
placed  on  top  of  the  tunnel  structure 
in  the  Channel,  reducing  visual 
impacts  and  alterations  to  the 
bulkhead  and  historic  Summer  Street 
and  Congress  Street  bridges,  but  also 
making  the  tunnel  structure  itself 
visible  at  low  tide  from  Congress 
Street  to  the  south  end  of  the 
waterway.  This  situation  is  not 
altogether  inconsistent  with  the 
present  character  of  the  Channel,  in 
which  bottom  shoals  and  submerged 
structures  are  exposed  at  low  tide. 

Of  the  structures  which  span 
the  Channel,  only  one  would  be  removed 
under  the  Two-Lane  Tunnel  Concept ; 
this  is  the  Old  Colony  Bridge.  The 
bridges  at  Congress  and  Summer  street 
would  have  their  portions  on  the 
Boston  side  of  the  Channel  dismantled 
and  reconstructed,  and  would  be 
rebuilt  in  a  manner  consistent  with 
the  structures'  original  profiles. 

The  Two-Lane  Tunnel  Concept, 
which  involves  the  construction  of  a 
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tunnel  along  the  Seaport  Access 
alignment;  would  use  67,300  square 
feet  of  land  in  the  Boston  Wharf 
section  of  the  district.   This 
alternative  would  require  that  two 
buildings  (40  Wormwood  street  and  293 
A  Street)  in  the  Boston  wharf  Company 
section  of  the  Fort  Point  Channel 
District  be  taken.   Although  each  has 
contributed  historically  to  the 
development  of  this  district,  neither 
is  architecturally  significant,  and 
neither  is  individually  eligible  for 
the  National  Register. 

During  construction,  the 
Two-Lane  Tunnel  Concept  would  alter 
vehicular  and  water  access  to  the  Fort 
Point  Channel  as  a  result  of 
successive  closings  or  reductions  in 
width  of  the  bridges,  and  the  use  of 
temporary  bridge  structures;  the 
placement  of  steel  sheeting  in  the 
Channel;  and  the  presence  of  barges 
and  construction  equipment. 

There  would  be  additional 
construction  impacts  in  the  Boston 
Wharf  Company  section  of  the  Fort 
Point  Channel  District.  Although  these 
are  industrial  and  commercial 
neighborhoods,  the  Two-Lane  Tunnel 
Concept  would  create  additional 
short-term  noise,  dust,  and  vibration 
impacts  on  these  areas'  buildings,  a 
number  of  which  have  been  recently 
rehabilitated. 

Alternatives  which  would  Avoid  the 
Section  4(f)  Property 

No  alternative  which  provides  a 
cross-harbor  tunnel  connection  can 
entirely  avoid  the  southern  end  of  the 
Fort  Point  Channel  District  and  the 
historic  old  Colony  Railroad  Bridge 
because  of  the  need  to  connect  with 
the  Massachusetts  Turnpike,  whose 
terminus  lies  immediately  west  of  the 
Channel  District.   An  alignment  which 
crossed  the  Fort  Point  Channel  area  at 
a  location  south  of  the  Gillette 
property  was  examined  and  rejected. 
This  alternative  is  operationally 
infeasible,  since  it  requires  the 
highway  tunnel  to  pass  under  the  MBTA 
Red  Line  tunnel  and  then  to  rise  to 
connect  to  the  Massachusetts 


199 


Turnpike.   This  alignment  is  not 
possible  in  the  short  distance  allowed 
for  this  connection.   Alternatives 
which  did  not  include  a  cross-harbor 
tunnel  connection  were  examined  in  the 
DEIS  and  SDEIS;  they  did  not  provide 
the  desired  traffic  improvements  on 
the  Central  Artery  and  in  the  existing 
tunnels,  and  were  rejected. 

A  second  major  objective  of  the 
project,  providing  additional 
north-south  expressway  capacity  in 
this  segment  of  the  Central  Artery 
corridor,  requires  construction  in  the 
Channel  District  with  all  build 
alternatives  studied  in  both  the  DEIS 
and  the  SDEIS.   Alternatives  which  did 
not  include  providing  additional 
capacity  in  this  segment  of  the 
Central  Artery  were  examined  in  the 
DEIS  and  SDEIS;  they  did  not  provide 
the  desired  traffic  improvements  on 
the  Central  Artery,  and  were 
rejected.  Other  alternatives  which 
would  avoid  or  reduce  this  use  of  land 
within  the  district  were  considered. 
Specifically,  conceptual  feasibility 
studies  were  made  during  the 
preparation  of  the  SDEIS  of  (a) 
widening  the  Dewey  Square  Tunnel,  (b) 
construction  of  a  new  four-lane  tunnel 
beneath  Atlantic  Avenue,  (c) 
construction  of  the  Central  Artery 
northbound  tunnel  under  existing 
Dorchester  Avenue  on  Postal  Service 
land,  and  (d)  elimination  from  the 
project  of  additional  Central  Artery 
capacity  in  the  Dewey  Square  area. 

(a)  Widening  of  Dewey  Square 
Tunnel  was  considered  and  rejected 
because  widening  this  tunnel  would 
cause  extensive  commercial  relocations 
in  the  Leather  District  and  Chinatown 
and  residential  relocations  in 
Chinatown  (a  total  of  27  relocations 
and/or  underpinnings);  these  takings 
would  occur  within  the  potentially 
eligible  Chinatown  Historic  District 
and  the  eligible  Leather  District, 
which  experience  no  effect  with  the 
Two-Lane  Tunnel  Concept.  There  would 
also  be  4(f)  impacts  to  the  Chinese 
Gate  park  and  the  adjacent  basketball 
court. 

Options  (b)  and  (c)  were 
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discussed  in  the  SDEIS,  and  were 
rejected  because  they  would  not 
provide  the  desired  traffic  service 
for  traffic  entering  the  city  from  the 
south,  had  undesirable  geometric 
features  on  the  Interstate  highway, 
and  had  major  potential  effects  on  the 
South  Postal  Annex  and  the  South 
Station  Red  Line  facilities. 


performed  for  the  project.   The 
Phase  I,  Step  1  survey  results 
indicated  a  high  probability  of 
locating  archaeological  resources  in 
the  following  areas:  South  Bay/South 
Cove,  Fort  Point  Channel,  Fort  Hill, 
Central  Artery  corridor  from  Dewey 
Square  to  Causeway  Street,  Logan 
Airport,  and  South  Boston  corridor. 


(d)  The  concept  of  not 
expanding  north-south  capacity  in  this 
segment  of  the  Central  Artery  corridor 
was  studied;  i.e.,  leaving  the 
existing  Dewey  Square  tunnel  with  six 
lanes  and  omitting  the  northbound 
lanes  from  Fort  Point  Channel.  This 
concept  would  fail  to  satisfy  the 
transportation  objective  of  improving 
Central  Artery  traffic  flow  and 
reducing  congestion.   Demand  at  Dewey 
Square  would  exceed  capacity  by  25 
percent  during  peak  hours  and  by  10  to 
15  percent  in  the  hours  immediately 
before  and  after  peak.   Significant 
queueing  would  result  and  traffic 
flows  would  be  disrupted  throughout 
the  Central  Artery  and  on  local 
streets  in  Downtown  Boston  and  South 
Boston  due  to  substantial  traffic 
diversion  from  the  Central  Artery. 
Also,  this  concept  does  not  avoid 
construction  along  the  Fort  Point 
Channel,  since  a  pile-supported  new 
Dorchester  Avenue  would  still  be  above 
the  Channel  to  provide  access  from  the 
south  to  the  Central  Business  District 
(the  need  for  this  is  reinforced  by 
the  reduced  capacity  of  the  Dewey 
Square  Tunnel). 

Mitigating  Measures 

Long-term  mitigating  measures 
include  configuration  of  the 
ventilation  building  to  reduce  visual 
impact,  use  of  granite  facing  to  make 
the  new  bulkhead  sections  visually 
consistent  with  the  existing  bulkhead, 
reconstruction  of  existing  bridges,  and 
the  creation  of  landscaping 
improvements  and  a  pedestrian  walkway 
along  the  Boston  side  of  the  Channel. 

3.11.3  Archaeological  Sites 

A  Phase  I,  step  1 
archaeological  survey  has  been 


As  stated  in  the  Section  106 
Memorandum  of  Agreement  (MOA),  FHWA 
would  ensure  that  a  Phase  I,  Step 
2/Phase  II  investigation  is  initiated 
90  days  following  ratification  of  the 
106  MOA  and  release  of  funds  for 
additional  planning  and  design 
studies.   This  investigation  would 
include,  at  a  minimum,  the  following 
elements: 

o     preparation  of  an  appropriate 
research  design,  outlining  and 
justifying  important  research  problems 
that  may  be  addressed  by  investigation 
of  archaeological  properties  in  the 
project  area,  and  a  proposed  scope  of 
work  and  work  plan  for  field 
investigation  integrating  the  results 
of  the  following  work: 

acquisition  of  additional 
historical  documentary 
information  on  past 
disturbances  that  may  preclude 
areas  from  field  testing,  and 

acquisition  of  additional 
historical  documentary 
information  concerning 
potential  significance  of 
historic  and  prehistoric 
archaeological  remains. 

This  program  for  investigation, 
including  the  research  design,  scope 
of  work  and  work  plan  would  be 
reviewed  by  MDPW  and  the  SHPO  prior  to 
implementation. 

o      Field  testing  and  evaluation 
would  be  implemented  based  on  the 
scope  of  work  and  work  plan  and  in  the 
context  of  the  research  design. 

o     A  written  report  describing  the 
results  of  the  documentary  research, 
field  testing  and  applied  National 
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Register  criteria  and  containing 
recommendations  on  the  significance  of 
identified  resources,  would  be 
provided  to  MDPW,  the  Massachusetts 
SHPO,  and  BLC.   These  recommendations 
would  be  subject  to  review  by  MDPW  and 
the  Massachusetts  SHPO  in  consultation 
with  BLC. 


continued  during  the  preparation  of 
the  FEIS/FEIR.   For  a  description  of 
the  results  of  this  consultation,  and 
documentation  of  these  results,  see 
CHAPTER  5.0  SECTION  4(f)  EVALUATION 
and  COMMENTS  AND  COORDINATION  in  the 
FEIS/FEIR. 


Based  on  the  results  of  the 
documentary  research  and  field  testing 
work,  a  plan  would  be  developed  in 
consultation  with  the  SHPO  and  BLC 
that  includes  provisions  for  avoidance 
or  preservation  in  place  of 
significant  archaeological  remains, 
where  feasible  and  practical,  through 
design  and  engineering  development  or 
construction  specifications  as  set 
forth  above.   If  avoidance  or 
preservation  in  place  is  not  feasible 
and  practical,  and  the  SHPO  concurs  in 
this  determination,  the  plan  would 
include  provisions  for  Phase  III  data 
recovery  or  other  appropriate 
treatment.   The  plan  would  be 
submitted  to  the  Massachusetts  SHPO 
and  the  Advisory  Council  for  review 
and  approval  in  consultation  with  BLC 
prior  to  implementation. 

At  such  time  as  the  nature, 
extent,  and  locations  of  necessary 
utility  line  relocations  are  known, 
identification,  evaluation,  and 
treatment  plan  preparation  and 
implementation  would  be  done  in  the 
same  manner  as  set  forth  above  for  any 
significant  archaeological  properties 
which  may  be  affected  by  these 
activities. 

All  historic  and  archaeological 
investigations  called  for  under  these 
stipulations  would  be  conducted  by 
individuals  who  meet,  and  in  a  manner 
consistent  with,  the  Advisory 
Council's  standards  and  guidelines. 

3.11.4  Consultation 


Consultation  regarding  the 
above  parkland  and  historic  sites,  as 
required  by  federal  4(f)  regulations, 
was  initiated  during  the  DEIS/DEIR 
through  meetings  and  discussions  with 
Federal,  state  and  local  agencies. 
This  consultation  process  has 
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1.0 


INTRODUCTION 


The  Massachusetts  Department  of 
Public  Works  has  evaluated  several 
concepts  which  avoid  placing  the 
northbound  Central  Artery  tunnel  (the 
northbound  portion  of  the  "split 
alignment")  in  the  Fort  Point 
Channel.   The  Widening  Alternative, 
discussed  in  the  Supplement  to  the 
DEIS/DEIR  (p.  17-28),  was  one  option 
which  was  eliminated  after  evaluation 
of  its  impacts.   Two  other  options 
have  since  been  evaluated:  (1) 
constructing  the  tunnel  beneath  the 
existing  Atlantic  Avenue  corridor;  and 
(2)  constructing  the  tunnel  beneath 
the  existing  Dorchester  Avenue 
corridor,  abutting  but  not  in  the  Fort 
Point  Channel.   These  options  have 
also  been  eliminated  from  further 
consideration  due  to  their  adverse 
effects  on  abutting  parcels,  in 
addition  to  other  undesirable 
consequences. 

Attempts  to  avoid  Section  4(f) 
impacts  to  the  Fort  Point  Channel  have 
been  rendered  somewhat  moot  by  the 
necessity  of  providing  a  relocated 
Dorchester  Avenue  that  will  connect 
the  South  Bay  area  to  downtown 
Boston.   Existing  Dorchester  Avenue 
from  Summer  Street  to  South  Bay  is 
currently  the  property  of  the  U.S. 
Government  and  is  closed  to  the 
public.   The  U.S.  Postal  Service's 
South  Postal  Annex  requires  this 
portion  of  Dorchester  Avenue  for 
access  to  its  truck  loading  bays  and 
for  maneuvering  and  parking  space. 
Maintaining  Dorchester  Avenue  as  a 
private  way  is  absolutely  vital  to  the 
continuation  of  services  at  the  South 
Postal  Annex.   Accordingly,  a  public 
Dorchester  Avenue  in  this  area  would 
have  to  be  relocated  in  the  Fort  Point 
Channel,  given  that  access  to  the  Post 
Office  cannot  be  blocked  as  it  would 
be  on  the  plans  for  the  Atlantic 
Avenue  Concept  (see  Figures  1  and  2). 
Figure  3  presents  typical  roadway 
cross-  sections.   The  new  Dorchester 
Avenue  roadway  would  be  pile  supported 
and  would  extend  approximately  35  feet 
into  the  Channel.   The  addition  of  a 
tunnel  box  beneath  reconstructed 
Dorchester  Avenue  and  essentially 


covered  by  water  would  not  have 
substantially  more  impact  on  the 
Channel.   Since  some  impact  on  Section 
4(f)  lands  is  unavoidable,  the 
disadvantages  of  the  tunnel  alignments 
which  avoid  the  Fort  Point  Channel 
assume  additional  weight. 

2.0  ATLANTIC  AVENUE  CONCEPT 

2.1  ENGINEERING  DESCRIPTION 

The  discussions  that  follow  are 
limited  in  focus  to  the  area  bordered 
by  Broadway,  Fort  Point  Channel, 
Northern  Avenue  and  the  Central 
Artery.   Beyond  this  area,  the 
engineering  description  of  the 
Atlantic  Avenue  Concept  is  identical 
to  that  for  Alternative  5A  as 
described  in  the  SDEIS/DEIR. 

2.1.1  Alignment 

The  tunnel  structure  containing 
the  northbound  roadway  of  the  Central 
Artery  would  leave  South  Bay  and  pass 
beneath  land  owned  by  the 
Massachusetts  Turnpike  Authority  (MTA) 
and  the  Massachusetts  Bay 
Transportation  Authority  (MBTA),  south 
of  Kneeland  Street  and  west  of  the 
South  Station  railroad  trackage.   The 
tunnel  would  then  pass  beneath 
Atlantic  Avenue  from  the  vicinity  of 
Kneeland  Street  to  Northern  Avenue. 
It  would  join  the  alignment  of  the 
northoound  roadway  of  the  depressed 
Central  Artery  north  of  Northern 
Avenue.   The  geometry  of  certain  ramps 
in  South  Bay  would  require  a 
modification  from  that  detailed  for 
Alternative  5A,  but  all  connections 
would  be  provided  within  the  same 
general  area. 

2.1.2  Property  and  Utilities 

Two  structures  conflict  with 
the  proposed  alignment  for  the 
northbound  Central  Artery  tunnel 
beneath  Atlantic  Avenue:   the  MBTA  Red 
Line  station  at  South  Station  and  a 
below-grade  portion  of  the  Federal 
Reserve  Bank  building.   The  cost  of 
reconstructing  the  Red  Line  Station 
would  range  from  $20  to  $30  million. 
Acquisition  of  approximately  2,600 


square  feet  of  the  underground  levels 
of  the  Federal  Reserve  Bank  building 
would  cost  approximately  $1  million. 
An  additional  17  buildings  have  been 
identified  which  might  require 
underpinning  or  other  protective 
measures.   The  costs  for  the 
geotechnical  aspects  of  the  work  would 
range  as  follows:   $10  to  $17  million 
for  underpinning,  and  $35  to  $40 
million  for  lateral  support.   Probable 
impacts  to  abutters  are  discussed 
further  below. 

MBTA  Red  Line  -  South  Station 

The  MBTA  is  currently 
developing  plans  to  modernize  the  Red 
Line  station,  extend  platforms  and 
provide  a  direct  underground 
connection  to  the  headhouse  of  the 
South  Station  Transportation  Center. 
Kiosks  in  each  of  the  four  corners  of 
Dewey  Square  will  improve  pedestrian 
access  to  the  Red  Line  and  South 
Station  and  reduce 
pedestrian/vehicular  conflicts. 
Construction  is  scheduled  to  be 
complete  in  1985.   The  tunnel 
structure  would  pass  through  the 
mezzanine/lobby  level  of  the  station 
and  displace  an  area  of  approximately 
12,000  square  feet  to  a  depth  of  about 
30  feet.   This  would  require  a 
complete  redesign  of  the  station  and 
its  connections  to  the  Transportation 
Center,  and  would  result  in  an 
underground  network  that  would  be 
redundant  and  less  direct.   Plans  for 
the  renovation  of  South  Station,  now 
under  construction  and  scheduled  to  be 
complete  by  the  end  of  1986,  would 
have  to  be  revised  since  the 
connection  from  the  Red  Line  would 
have  to  enter  the  basement  at  a 
different  location.   Dewey  Square,  the 
Red  Line  and  South  Station  would  be 
disrupted  for  the  next  three  years 
during  the  planned  reconstructions. 
This  disruption  would  be  extended  and 
exacerbated  for  at  least  another  three 
years,  should  an  Atlantic  Avenue 
alignment  be  selected. 

South  Station  Transportation  Center 

The  MBTA,  BRA  and  Federal 
Railroad  Administration  (FRA)  have 


begun  the  development  of  an  intermodal 
transportation  center  at  South  Station 
which  will  provide  intercity  and 
commuter  bus  and  train  service,  and  a 
2000-space  parking  garage.   Future 
joint  development  plans  include  a 
600-unit  hotel  and  office,  light 
manufacturing,  and  retail  space.   The 
historically  significant  South  Station 
headhouse  will  be  renovated  as  part  of 
this  project.   Vehicular  access  will 
be  aided  by  realignment  of  the 
terminus  of  the  Massachusetts  Turnpike 
to  meet  Atlantic  Avenue,  which  will  be 
made  one-way  in  the  northbound 
direction.   Renovation  of  the 
headhouse,  realignment  of  tracks  and 
platforms,  construction  of  the  first 
level  of  air-rights  structure  and 
several  ramp  structures  are  scheduled 
to  be  complete  by  the  end  of  1983. 

The  tunnel  structure  would  not 
conflict  with  the  South  Station 
headhouse  nor  the  proposed  air  rights 
structures,  but  would  conflict  with 
the  foundations  for  some  of  the  ramp 
structures.   Since  this  South  Station 
construction  is  scheduled  for  the  last 
phase  (January  1987  to  December  1988) 
of  that  project,  coordination  with  the 
Atlantic  Avenue  construction  of  the 
northbound  Central  Artery  tunnel  would 
be  possible  to  minimize  these 
conflicts.   However,  loss  of  vehicular 
access  from  Atlantic  Avenue,  Dewey 
Square  and  Summer  Street  during  tunnel 
construction  would  interfere  with  the 
functioning  of  the  Transportation 
Center.   The  difficulty  of  maintaining 
connections  to  the  MBTA  Red  Line 
Station  at  South  Station 
would  further  undermine  the  intermodal 
transfer  function  of  the 
Transportation  Center.   The  potential 
also  exists  for  vibrational  damage  to 
the  headhouse  structure  and  the 
deterioration  of  the  spruce  piles 
supporting  the  headhouse,  should  the 
water  table  be  lowered. 

The  Leather  District 


Functional  impacts  during 
construction  would  occur  at  several 
buildings  along  Atlantic  Avenue,  with 
addresses  at  186,  192-194  and  210 
South  Street,  and  711,  717,  727-729, 


745,  751-753  Atlantic  Avenue,  between 
Kneeland  Street  and  East  Street. 
These  structures  are  part  of  the 
historic  Leather  District.   Physical 
impacts  to  the  buildings  are  not 
anticipated,  but  access  to  the  loading 
docks  which  permit  vital  truck  service 
would  be  eliminated  or  severely 
restricted  by  the  closure  of  Atlantic 
Avenue  to  all  but  emergency  vehicles. 
This  may  cause  some  truck-dependent 
businesses  to  relocate,  and  would 
interfere  with  the  renovations  and  new 
businesses  locating  in  this  historic 
district. 

Essex  Hotel 

The  Essex  Hotel  would  lose 
access  from  Atlantic  Avenue  during 
construction.   Access  from  Essex 
Street  would  remain  available. 

Federal  Reserve  Bank  Building 

The  tunnel  structure  would  pass 
through  the  westerly  corner  of  the 
underground  levels  of  the  Federal 
Reserve  Bank  building.   Approximately 
2,600  square  feet  would  be  taken. 


beneath  the  Trailways  Terminal,  but 
the  building  could  be  underpinned 
during  construction  and  remain  in 
service.   Access  from  Atlantic  Avenue 
would  be  lost  during  construction, 
forcing  buses  to  enter  and  exit  via 
Congress  Street.   Trailways  operations 
will  be  moved  to  the  South  Station 
Transportation  Center  when  that 
facility  becomes  functional. 

Russia  Wharf 


The  tunnel  structure  would  not 
conflict  with  the  building  proper, 
although  vehicular  access  from 
Atlantic  Avenue  would  probably  be 
denied  during  construction.   There 
would  be  no  land  taking. 

Edison  Substation 

The  tunnel  structure  would  not 
conflict  with  the  substation,  but 
vehicular  access  to  the  parking  area 
from  Atlantic  Avenue  would  probably  be 
denied  during  construction.   There 
would  be  no  land  taking. 

Harbor  Plaza 


Wang  Building 

Wang  Laboratories  has  leased  a 
portion  of  MTA  land  for  construction 
of  a  building  scheduled  to  commence  in 
October  of  1983.   The  lease  agreement 
includes  access  to  air-rights  for 
future  development.   Although  the 
tunnel  structure  would  probably  not 
conflict  with  the  building,  parking 
and  access  would  be  restricted  during 
construction  of  the  tunnel.   The 
tunnel  would  also  constrain  the  type 
and  size  of  future  air-rights 
development  structures  since  the  area 
available  for  foundations  would  be 
limited  by  the  presence  of  the  tunnel. 

Dewey  Square  Office  Tower 

The  tunnel  structure  would  not 
conflict  with  the  Dewey  Square  Office 
Tower,  but  loss  of  vehicular  access 
from  Atlantic  Avenue  would  occur 
during  construction. 

Trailways  Terminal 

The  tunnel  structure  would  pass 


The  tunnel  structure  would  not 
conflict  with  the  building  proper, 
although  vehicular  access  from 
Atlantic  Avenue  would  probably  be 
denied  during  construction.   There 
would  be  no  land  taking. 

Hook  Lobster 

The  tunnel  structure  would  not 
conflict  with  either  the  building  or 
the  parking  area,  although  vehicular 
access  from  Atlantic  Avenue  would 
probably  be  denied  during 
construction.   There  would  be  no  land 
taking. 

Utility  Relocations 

The  construction  of  the 
northbound  Central  Artery  tunnel  in 
Atlantic  Avenue  from  Kneeland  Street 
to  Northern  Avenue  would  require  the 
total  reconstruction  of  the  existing 
major  and  minor  utilities  in  the 
area.   The  proposed  tunnel  alignment 
would  not  allow  the  replacement  of 
some  of  these  utilities  in  Atlantic 
Avenue,  especially  sewer  and  drain 


lines.   The  new  East  Side  Interceptor 
sewer  proposed  for  Atlantic  Avenue 
would  have  to  be  relocated,  either  in 
Dorchester  Avenue  (which  would  have 
severe  operational  effects  on  the 
South  Postal  Annex) ,  or  in  the  Fort 
Point  Channel  (below  the  relocated 
Dorchester  Avenue) . 

The  total  estimated  cost  for 
major  utility  work  would  range  from 
$20  to  $30  million. 

2.1.3   Stage  Construction 

Since  Atlantic  Avenue  would 
have  to  be  closed  to  traffic  during 
the  construction  of  the  tunnel 
structure  containing  the  northbound 
roadway  of  the  Central  Artery,  the 
construction  staging  plan  that  follows 
attempts  to  keep  as  much  of  this  vital 
roadway  in  service  for  as  long  as 
possible.   (The  Atlantic  Avenue 
construction  area  would  probably  be 
decked  over  to  provide  an  area  for 
construction  equipment  and  materials 
and  as  a  route  for  emergency 
vehicles.   All  other  vehicles  would 
probably  be  excluded.)   This 
construction  would  have  a  duration  of 
two  to  three  years.   (Reference  is 
made  to  Figures  1  and  2  for 
identification  of  appropriate  roadway 
and  ramp  elements.) 

SEQUENCE  I  -  Construct  the  northbound 
Central  Artery  Tunnel  between  Dewey 
Square  and  Northern  Avenue. 

1.  Construct  a  temporary  roadway 
through  Dewey  Square  to  permit 
right  turns  from  Summer  Street 
to  Purchase  Street.   Construct 
a  temporary  roadway  between 
Purchase  Street  and  Atlantic 
Avenue  near  High  Street.   Also 
relocate  the  East  Side 
Interceptor  Sewer  and  New 
Dorchester  Avenue  (pile 
supported)  to  the  Fort  Point 
Channel. 

2.  Make  Purchase  Street  one-way 
northbound. 

3=     Detour  Congress  Street  traffic 
to  Dorchester  Avenue  and  Summer 
Street . 


6. 


7. 


8. 


9. 


10. 


Close  Atlantic  Avenue  between 
Dewey  Square  and  Northern 
Avenue.   Close  northbound  on 
and  off-ramps  between  Congress 
Street  and  Northern  Avenue. 
Close  Congress  Street  between 
Purchase  Street  and  Atlantic 
Avenue  except  to  Trailways 
traffic. 

Construct  utility  relocations, 
temporary  and  permanent,  for 
those  facilities  in  Atlantic 
Avenue  and  Congress  Street. 

Construct  the  northbound 
Central  Artery  Tunnel  between 
Dewey  Square  and  Northern 
Avenue. 

a.  Construct  that  section  of 
Tunnel  beneath  Congress  Street 
first  so  that  Congress  Street 
can  be  reopened. 

b.  Underpin  the  Trailways 
Terminal. 

c.  Reconstruct  the  underground 
westerly  corner  of  the  Federal 
Reserve  Bank  building. 

d.  Remove  portions  of  the 
existing  Central  Artery 
northbound  ramps  between 
Congress  Street  and  Northern 
Avenue. 

Reconstruct  those  utilities 
that  will  be  returned  to 
Atlantic  Avenue  above  or  beside 
the  tunnel  structure. 

Reconstruct  Atlantic  Avenue  and 
re-open  to  traffic. 

Return  Purchase  Street  to 
one-way  southbound  operation. 


Remove  temporary  roadways. 

SEQUENCE  II  -  Construct  the  northbound 
Central  Artery  Tunnel  from  Essex 
Street  through  Dewey  Square. 

1.     Construct  a  temporary  roadway 
to  the  west  of  Dewey  Square 
between  the  northbound  Surface 
Artery  and  Atlantic  Avenue. 


2.  Make  Congress  Street  two-way 
between  Purchase  Street  and 
Atlantic  Avenue. 

3.  Detour  Summer  Street  traffic  to 
Dorchester  Avenue  and  Congress 
Street  to  Purchase  Street,  and 
from  northbound  Surface  Artery. 

4.  Detour  Atlantic  Avenue  traffic 
to  Essex  Street  and  Surface 
Artery. 

5.  Close  Atlantic  Avenue  from 
Essex  Street  through  Dewey 
Square. 


2.  Close  Atlantic  Avenue  from 
Kneeland  Street  to  Essex 
Street.   (Atlantic  Avenue  could 
be  closed  block  by  block  in 
three  phases  so  that 
interruptions  of  truck  service 
to  the  Leather  District  is 
minimiaed.   The  seauence  that 
follows  is  for  the  entire 
section,  but  could  be  applied 
to  each  block.) 

3.  Construct  utility  relocations, 
temporary  and  permanent,  for 
those  facilities  in  Atlantic 
Avenue  and  Kneeland  Street. 


6.  Close  Summer  Street  to  through 
traffic  between  Dewey  Square 
and  Dorchester  Avenue. 

7.  Construct  utility  relocations, 
temporary  and  permanent,  for 
those  facilities  in  Atlantic 
Avenue  and  Summer  Street. 


Construct  the  northbound 
Central  Artery  tunnel  from 
South  of  Kneeland  Street  to 
Essex  Street.   Construct 
foundations  for  the  twin 
helical  ramps  at  the  South 
Station  Transportation  Center 
concurrently. 


8.  Reconstruct  the  MBTA  Red  Line 
station  under  Dewey  Square. 

9.  Construct  the  northbound 
Central  Artery  tunnel  from 
Essex  Street  through  Dewey 
Square. 

10.  Reconstruct  those  utilities 
that  will  be  returned  to  Dewey 
Square  above  or  beside  the 
tunnel  structure. 

11.  Reconstruct  Atlantic  Avenue  and 
Dewey  Square  and  re-open  to 
traffic. 


6. 


7. 


Reconstruct  those  utilities 
that  will  be  returned  to 
Atlantic  Avenue  and  Kneeland 
Street  above  or  beside  the 
tunnel  structure. 

Reconstruct  Atlantic  Avenue, 
Kneeland  Street  and  Ramp  E  and 
re-open  to  traffic. 

Remove  temporary  roadways. 


SEQUENCE  IV  -  Construct  the  northbound 
Central  Artery  tunnel  and  other  ramps 
on  the  northwest  side  of  South  Station 
trackage. 


12.  Return  Congress  Street  to 
one-way  eastbound  between 
Purchase  Street  and  Atlantic 
Avenue. 

13.  Remove  temporary  roadways. 

SEQUENCE  III  -  Construct  the 
northbound  Central  Artery  tunnel  from 
Kneeland  Street  to  Essex  Street. 

1.     Construct  a  temporary  roadway 
from  Ramp  E  of  the 
Massachusetts  Turnpike  to 
Kneeland  Street  opposite  South 
Street.  Make  South  Street 
one-way  northbound. 


1.  Construct  a  temporary 
Massachusetts  Turnpike  Ramp  F 
to  the  west  of  its  present 
location  and  through  former 
Pagoda  Park  (displaced  by  the 
South  Station  Transportation 
Project  itself),  and  detour 
traffic. 

2.  Construct  utility  relocations, 
temporary  and  permanent  for 
those  facilities  within  the 
construction  area,  including 
Massachusetts  Turnpike  Pump 
House  7. 


3.  Construct  Ramp  AT-T  from 
Station  23+50+  to  25+90+_  and 
Ramp  AT-CS  from  Station  22+80_+ 
to  25+00+. 

4.  Construct  the  northbound 
Central  Artery  tunnel  from 
Station  74+00+_  to  Kneeland 
Street . 

5.  Construct  Ramp  T-CN  from 
Station  25+00+_  to  31+00+. 

6.  Reconstruct  Ramp  E  to  a  point 
500  feet  south  of  Kneeland 
Street . 

7.  Construct  a  temporary  Ramp  E 
along  the  alignment  of  Ramp 
T-CN  and  meet  that  section  of 
Ramp  E  built  in  Step  6  and 
detour  traffic. 

8.  Construct  a  temporary  widening 
of  Ramp  A-B  to  the  west  between 
the  Artery  and  Ramp  C  and 
detour  traffic. 

9.  Construct  Ramp  AT-CS  from 
Station  2  0+00+_  to  22+80+_. 

10.  Construct  Vent  Buidling  "0". 

11.  Construct  Ramp  AT-T  from 
Station  22+20+  to  23+50+. 

12.  Begin  construction  of  South 
Station  Ramps  (by  others). 

13.  Construct  relocation  of 
Massachusetts  Turnpike  Ramp  D 
to  merge  with  Ramp  F  and  open 
to  traffic. 

14.  Underpin  Central  Artery  and 
related  roadway  structures 
spanning  the  Massachusetts 
Turnpike. 

15.  Construct  the  relocation  of 
Massachusetts  Turnpike  Ramp  C. 

16.  Construct  a  temporary 
relocation  of  Massachusetts 
Turnpike  Ramp  A-B  to  the  east, 
south  of  Ramp  C. 

17.  Construct  Ramp  AT-T  from 
Station  10+50+  to  22+20+. 


18.  Construct  Ramp  A-B  and  Ramp  E 
in  their  final  alignments  and 
open  to  traffic. 

19.  Construct  Ramp  AT-CS  from 
Station  18+50+_  to  20+00+_  and 
Ramp  AT-SR  from  Station  17+50+_ 
to  19+70+. 

20.  Construct  Ramp  T-AT  from 
Station  13+0 0+  to  22+10+_  and 
Ramp  T-CN  from  Station  21+00+_ 
to  25+00+. 

2.1.4  Geology  and  Soils 

A  review  of  readily  available 
data  was  completed  for  the  Atlantic 
Avenue  Tunnel  Concept.   Principal 
geotechnical  factors  affecting  the 
construction  were  identified, 
including  foundation  support  for  the 
proposed  structures,  the  methods 
associated  with  underpinning  adjacent 
buildings,  and  lateral  support  of 
excavations. 

Based  on  test  borings  completed 
for  the  proposed  East  Side 
Interceptor,  it  appears  that 
foundations  for  the  proposed  tunnel 
structure  would  bear  upon  glacial  till 
from  Northern  Avenue  to  about  Essex 
Street.   From  Essex  Street  to  about 
Thayer  Street,  the  bottom  of  the 
tunnel  would  bear  primarily  upon  other 
natural  inorganic  soils,  in 
particular,  the  marine  clay.   Locally, 
the  tunnel  might  bear  upon  compacted 
granular  fill  which  would  be  used  to 
replace  unsuitable  fill  and  organic 
soils. 

There  are  two  existing 
structures  which  would  be  directly 
affected  by  the  proposed  construction 
and  would  require  modification  and 
reconstruction;  these  are  the  MBTA  Red 
Line  station  at  South  Station,  and  a 
below  grade  portion  of  the  Federal 
Reserve  Bank  Building.   In  addition, 
17  other  buildings  might  also  be 
influenced.   Underpinning,  shoring  or 
other  protective  measures  might  be 
required  for  these  buildings.   Studies 
during  project  design  would  be  needed 
to  determine  specific  building 
protection  criteria. 
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Lateral  support  systems  for 
excavations  required  to  perform  the 
construction  would  consist  primarily 
of  concrete  slurry  walls  with  internal 
bracing.  Steel  sheet  piling  would 
probably  be  used  at  the  Red  Line  South 
Station  crossing  and  south  of  Kneeland 
Street.   Limited  sections  of  the 
proposed  alignment  appear  suitable  for 
external  bracing  (tie-backs),  but 
additional  studies  would  be  needed  to 
confirm  this  conclusion. 

2.1.5  Ventilation 

Ventilation  requirements  for 
the  Atlantic  Avenue  Tunnel  Concept 
would  be  essentially  the  same  as  those 
for  Alternative  5A.   (See  the 
Supportive  Engineering  Report  of  the 
SDEIS/DEIR.)  The  respective  lengths  of 
northbound  Central  Artery  tunnel  would 
be  virtually  identical.  Due  to 
clearance  requirements,  the  position 
of  the  ventilation  ducts  for  the 
northbound  Central  Artery  tunnel  would 
have  to  switch  from  the  side(s)  to  top 
and  bottom,  to  side  and  bottom,  to  top 
and  bottom,  resulting  in  a  more 
complex  system  in  the  transition 
areas.  More  side  venting  would  be 
required  for  the  ramp  tunnels  in  the 
South  Bay  area  since  vertical 
clearances  would  become  more 
critical.  The  ventilation  building  in 
South  Bay  would  be  located 
approximately  500  feet  to  the  west  of 
the  location  shown  for  Alternative 
5A.   (See  Chapter  6.0  of  the 
Supportive  Engineering  Report  of  the 
SDEIS/DEIR.) 

2.1.6  Power 


Power  requirements  for  the 
Atlantic  Avenue  Concept  would  be 
similar  to  those  for  Alternative  5A. 
(See  Chapter  7.0  of  the  Supportive 
Engineering  Report  of  the  SDEIS/DEIR.) 

2.1.7  Project  Costs 

The  total  project  costs 
developed  for  this  concept  are  based 
on  the  parameters  presented  in  the 
Supportive  Engineering  Reports  of  the 
Draft  EIS/EIR  (December  1982)  and 
Supplemental  Draft  EIS/EIR  (June 


1983).   Costs  developed  for  this 
concept  are  similar  to  those  of 
Alternative  5A  with  the  exception  of 
the  South  Bay  Area.   The  Atlantic 
Avenue  alignment  of  the  Central  Artery 
northbound  tunnel  necessitates 
different  construction  techniques,  a 
greater  number  of  underpinned 
structures,  and  more  utility 
relocations  than  those  stated  for 
Alternative  5A.  The  construction 
costs  for  the  South  Bay  Area  would 
range  from  $188  million  to  $220 
million.  The  total  construction  cost 
for  this  concept  would  range  from 
approximately  $2,227  billion  to  $2,259 
billion.   Compared  to  Alternatives  3A, 
5A,  and  6,  construction  of  the 
northbound  Central  Artery  tunnel 
beneath  Atlantic  Avenue  has  a  premium 
of  $43  -»  75  million  attached  to  it. 

2.1.8  Energy 

The  energy  consumption  for  the 
Atlantic  Avenue  Tunnel  Concept  would 
be  similar  to  that  for  Alternative 
5A.   (See  Chapter  10.0  of  the 
Supportive  Engineering  Report  of  the 
SDEIS/DEIR.) 

2.1.9  Design  Criteria 

Design  Controls 

The  major  controls  governing 
the  horizontal  alignment  of  a 
northbound  Central  Artery  tunnel  are 
those  buildings  which  front  Atlantic 
Avenue  and  include  the  historic 
Leather  District,  the  Essex  Hotel,  the 
Dewey  Square  Office  Tower,  the  South 
Station  Transportation  Center,  and  the 
Federal  Reserve  Bank  building.  The 
existing  Dewey  Sauare  Tunnel  also  acts 
as  a  westerly  limit  to  the  horizontal 
geometry. 

The  major  controls  governing 
the  vertical  geometry  are  the  South 
Station  trackage,  the  surface 
elevation  of  Atlantic  Avenue,  and  the 
Red  Line  tunnel  beneath  Dewey  Sauare 
which  must  be  overpassed. 

Design  standards 

The  design  standards 


established  for  Alternative  5A  in 
Chapter  11.0  of  the  Supportive 
Engineering  Report  of  the  SDEIS/DEIR 
would  also  apply  to  the  Atlantic 
Avenue  Tunnel  Concept,  to  the  extent 
possible.  The  major  exception  to 
these  standards  would  involve  the 
horizontal  curve  of  the  northbound 
Central  Artery  tunnel  as  it  would  pass 
beneath  Dewey  Square.  A  radius  of 
approximately  1,400  feet  would  be 
required  as  a  result  of  the  design 
controls  identified  above. 
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ENVIRONMENTAL  CONSEQUENCES 


Environmental  consequences  of 
the  Atlantic  Avenue  Tunnel  Concept 
would  be  similar  to  those  of 
Alternative  5A,  except  in  the  vicinity 
of  Atlantic  Avenue  and  in  the  Fort 
Point  Channel. 

The  Atlantic  Avenue  Tunnel 
alignment  would  have  serious 
consequences  for  the  area  and  for 
several  abutting  parcels,  including 
property  acquisitions,  functional 
constraints  and  constraints  to 
development.  It  would  especially  have 
serious  consequences  on  public 
transportation.  Atlantic  Avenue  would 
be  essentially  closed  during 
construction  for  a  period  of  2  to  3 
years.  This  would  create  problems  of 
access  to  and  through  the  area  and 
traffic  congestion  on  nearby  streets. 

2.2.1  Transportation 

Construction  of  the  Atlantic 
Avenue  Tunnel  alignment  would  require 
that  Atlantic  Avenue  be  closed  to 
vehicular  traffic  for  a  period  of  2  to 
3  years.  The  loss  of  this  particular 
major  city  street  would  result  in  a 
serious  disruption  of  traffic,  and 
would  be  especially  disruptive  in 
combination  with  closures  of  other 
roadways  during  Central  Artery 
construction,  as  Atlantic  Avenue  would 
be  useful  as  a  detour  route  during 
Central  Artery  construction.  The 
overall  traffic  impacts  of  Central 
Artery  construction  would  therefore  be 
exacerbated  by  this  alignment. 
Traffic  from  the  Massachusetts 
Turnpike  would  be  forced  to  use  South 


Street  in  the  Leather  District,  and 
severe  congestion  on  that  and  other 
local  streets  would  be  anticipated. 

Serious  consequences  for  mass 
transit  would  occur,  as  the  Atlantic 
Avenue  concept  would  disrupt  MPTA  Red 
Line  service  in  the  South  station 
area.  The  inter-modal  transfer 
functions  of  the  South  Station 
Transportation  Center,  a  major 
transportation  development  sponsored 
by  the  City,  the  State  and  the  Federal 
government,  would  be  seriously 
constrained  by  loss  of  direct 
connections  to  MBTA  service.   Loss  of 
vehicular  access  from  Atlantic  Avenue, 
Dewey  Square  and  Summer  Street  during 
construction  would  also  erode  the 
effectiveness  of  the  new  facility. 

Long-term  traffic  impacts  in 
this  area  would  be  similar  to  those  of 
Alternative  5A,  except  that 
improvements  in  access  from  the  south 
would  result  from  construction  of  the 
relocated  Dorchester  Avenue. 

2.2.2  Land  Use  and  Economic  Impacts 

Functional  impacts  and  loss  of 
access  to  the  Leather  District  would 
have  a  dampening  effect  on  building 
renovations  and  businesses  moving  in 
to  this  historic  district.   Some 
business  displacements  could  be 
expected  due  to  loss  of  truck  access 
along  Atlantic  Avenue. 

The  construction  of  the 
Atlantic  Avenue  alignment  would  delay 
and  might  constrain  development  in  the 
South  Station  area,  such  as  the  future 
air-rights  development  of  the  land 
leased  by  Wang.  Loss  of  vehicular 
access  from  Atlantic  Avenue  would  also 
affect  office,  residential  and  hotel 
use  in  the  area,  includinq  Russia 
Wharf,  Dewey  Square,  Harbor  Plaza  and 
the  Essex  Hotel. 

2.2.3  Neighborhood  and  Community 
Facilities  Impacts 

Access  to  South  Boston  would  be 
constrained  by  the  closure  of  Atlantic 
Avenue,  Summer  Street,  and  Congress 
Street  during  construction  of  this 
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alignment.   All  other  effects  to 
neighborhood  and  community  facilities 
would  be  similar  to  Alternative  5A. 

2.2.4  Air  Quality 

Long-term  air  quality  impacts 
would  be  comparable  to  those  of 
Alternative  5A.   The  location  of 
ventilation  buildings  would  be  the 
same  or  similar  under  either 
alternative.   During  construction,  air 
quality  in  the  Dewey  Square  area  could 
degrade  further  as  a  result  of 
increased  traffic  congestion. 

2.2.5  Noise  and  Vibration 

Noise  and  vibration  impacts 
during  construction  in  the  Fort  Point 
Channel  would  be  somewhat  less  for  the 
Atlantic  Avenue  Tunnel  Concept  than 
for  Alternative  5A  since  the 
pile-supported  northbound  Central 
Artery  tunnel  of  Alternative  5A  would 
be  removed  from  the  Channel,  and  only 
pile  supports  for  new  Dorchester 
Avenue  will  be  required.   Conversely, 
noise  and  vibration  impacts  due  to 
construction  in  Atlantic  Avenue  would 
be  significantly  greater  for  the 
Atlantic  Avenue  Tunnel  Concept  than 
for  Alternative  5A,  since  only  surface 
street  construction  in  Atlantic  Avenue 
would  be  required  with  Alternative 
5A.   Noise  and  vibration  impacts  in 
Atlantic  Avenue  under  the  Atlantic 
Avenue  Tunnel  Concept  would  be  those 
associated  with  the  construction  of 
slurry  walls  rather  than  those 
associated  with  pile  driving,  which 
would  probably  not  be  required. 

2.2.6  Water  Resources 

In  the  Fort  Point  Channel  the 
Atlantic  Avenue  alignment  necessitates 
utility  relocations  and  the 
construction  of  Dorchester  Avenue  on 
piles,  as  in  Alternative  5A  Modified 
(the  Preferred  Alternative),  but  not 
tunnel  construction.   Some  adverse 
short-term  effects  would  be  possible 
during  construction,  but  would  be  less 
than  for  Alternative  5A  Modified. 
Long-term  effects  of  the  Atlantic 
Avenue  alignment  could  be  less  than 
those  of  Alternative  5A  Modified,  as 


less  water  would  be  displaced  by  a 
pile-supported  Dorchester  Avenue  than 
by  a  combination  of  the  tunnel  and 
related  Dorchester  Avenue  structures 
of  Alternative  5A  Modified.   However, 
the  96-inch  East  Side  Interceptor 
sewer  would  be  placed  in  the  Fort 
point  Channel  as  a  result  of  the 
Atlantic  Avenue  Tunnel  alignment,  and 
this  would  displace  some  water  volume; 
the  net  effect  on  water  volume  in  the 
Fort  Point  Channel  would  be  a 
reduction  from  existing  conditions. 

2.2.7   Section  4(f)  Impacts 

The  Atlantic  Avenue  Tunnel 
alignment  would  entail  Section  4(f) 
impacts  in  the  Fort  Point  Channel 
historic  district,  but  these  are 
slightly  less  than  the  impacts  of 
Alternative  5A  Modified.   The  Old 
Colony  Railroad  Bridge,  an  historic 
structure,  would  be  removed  with  both 
the  Atlantic  Avenue  Tunnel  alignment 
and  Alternative  5A  Modified.   The 
Atlantic  Avenue  Tunnel  alignment  could 
have  impacts,  including  potential 
structural  damage  from  vibration  and 
other  sources  during  construction,  on 
the  historic  Leather  District  and  on 
the  South  Station  headhouse. 
Alternative  5A  Modified  will  not 
affect  these  historic  districts  and 
structures. 

3.0  DORCHESTER  AVENUE  CONCEPT 

3.1  ENGINEERING  DESCRIPTION 

This  concept  places  the 
northbound  Central  Artery  tunnel 
beneath  the  present  location  of 
Dorchester  Avenue.   The  tunnel  box 
would  be  constructed  adjacent  to  the 
existing  bulkhead  line  of  the  Fort 
Point  Channel  but  would  not  be  in  the 
Channel  itself.   Dorchester  Avenue 
would  be  reconstructed  above  the 
tunnel  box  with  two  northbound  lanes 
open  to  the  public.   Except  for  the 
location  of  this  portion  of  the 
Central  Artery  northbound  alignment, 
most  aspects  of  the  design  of  this 
concept  would  be  similar  to 
Alternative  5A  Modified,  with  the 
exception  of  stage  constructon.   The 
tunnel  would  be  constructed  in  short 


sections  in  order  to  allow  some  South 
Postal  Annex  truck  bays  to  remain  open 
at  all  times  during  construction. 

3.2     ENVIRONMENTAL  CONSEQUENCES 

3.2.1  Transportation 

The  vertical  geometry  of  this 
tunnel  alignment  would  require  further 
speed  reduction  on  the  Service  Road  to 
Central  Artery  northbound  ramp  and  the 
Central  Artery  northbound,  by  10  to  17 
miles  per  hour.   These  reductions  are 
within  acceptable  limits.   All  other 
transportation  impacts  would  be 
similar  to  those  of  Alternative  5A 
Modified. 

3.2.2  Right-of-Way  Impacts 

Construction  of  a  tunnel  box 
next  to  the  Fort  Point  Channel 
bulkhead  line  would  require  the 
removal  of  the  bridge  abutments  at 
Summer  and  Congress  Streets.   These 
would  have  to  be  rebuilt  after  the 
tunnel  structure  is  complete.   The 
existing  pier  and  bulkhead  line  of  the 
Channel  would  also  have  to  be  removed 
and  be  rebuilt  since  the  easterly  wall 
of  the  tunnel  would  be  approximately 
at  the  existing  pier  and  bulkhead  line. 

Primary  impacts  of  this  tunnel 
alignment  are  to  the  South  Postal 
Annex.   During  construction,  the  bays 
used  by  trucks  would  be  disrupted. 
All  of  the  bays  would  be  affected  at 
different  times  during  construction. 
The  foundations  of  the  South  Postal 
Annex  may  be  affected  by  construction 
since  the  tunnel  would  be  between  15 
feet  and  30  feet  from  the  face  of  the 
building. 

Long-term  impacts  to  the  Postal 
Annex  operations  would  result  from  the 
permanent  loss  of  truck  maneuvering 
space;  the  South  Postal  Annex  could 
not  continue  its  operations  under 
those  circumstances  as  discussed  by 
the  Postal  Service  during  the  EIS/EIR 
preparation.   This  concept  would 
therefore  require  the  relocation  of 
the  South  Postal  Annex  in  accordance 
with  federal  requirements.   Because  of 


the  magnitude  of  this  relocation,  the 
Dorchester  Avenue  Concept  has  been 
deemed  not  feasible  or  prudent. 


10 


<*/ 


^ 


BY  OTHEM  . 


-31      .-iii^ 


IV 


^f 


/  /  ' 

//  //  / 


»  /// 
//  /// 

t  /, 

II 
II 


w     u 


LEGEND 

3^^Z  PROPOSED  ROAOWAY 

"|       |    .'  PROPOSED  BRIDGE  STRUCTURE 

'""  PROPOSEO  ROADWAY  TUNNEL 

~~~  PROPOSED  ROADWAY  (BY  OTHERS) 

=»  EXISTING  TRAFFIC  MOVEMENT 

<J>»  PROPOSEO  TRAFFC  MOVEMENT 

WITH  NUMBER  OF  LANES 


FOR  CONTINUATION  SEE  FIGURE  165  OF  ALTERNATIVE  5A  IN  THE 
SUPPORTIVE  ENGINEERING  REPORT  OF  THE  SDEIS/DEIR. 


Figure  1 

Atlantic  Avenue  Study 
South  Bay  Area 


EIS/EIR  for  l-90-Third  Harbor  Tunnel,  l-93-Central  Artery 


I 


~w~f 


1 — TFr- 

3  J  /!-  r^nj  v  jt         PWOPOSED    DEWCY   tgUAWg    T3M    PWOJtCT 

"*7   BY   OTHERS 


'~  -x^^-^r 


*L>  W  111  E^fesfe.     /  ^ ' 


WH '-.-'  rX -^ 

S.--A-  - 


> 


i';r^ 


X^W\ 


,;  -»_  •*— 


,  *x  v   i  r 
V..  \  '  ,    X<<^ 

;W  p  x 


•>  -%? 


m 


Vji.-.^ 


<" 


j*M 


JX 


;.|  (f    l|J 


, t>  •  •  • 


V-: 


*. : 


*:..-■  V 


&f#& 


*m 


1    ^v#^^  ^  X"  " 

-v  '"  PC'       /  /•'**     \  *U  -    '  —  ;'      - - 


i\\ 


/ 


.r:: 


,   ,«  ' St         ;    :    ,'.    i  '^    .'  ■■«    "        .-    ■:   >■ 


/•ay"'  '-    '■'■     s  "r 


LEGEND 

PROPOSED  ROADWAY 
PROPOSED  BRIDGE  STRUCTURE 
PROPOSED  ROADWAY  TUNNEL 
PROPOSED  ROADWAY  (BY  OTHERS) 
EXISTING  TRAEFIC  MOVEMENT 


(D»  PROPOSED  TRAFFIC  MOVEMENT 

WITH  NUMBER  OF  LANES 


Figure  2 

Atlantic  Avenue  Study 

Central  Area 


EIS/EIR  for  l-90-Third  HarborTunnel,  l-93-Central  Artery      f^- 


200  400 


12 


SHEETING 

fnwj 


EXISTING  GROUND 


&-- 


5'?» 

Willi 


50'  (MIN.) 


iZ  (MM.) 


5  1 1 


■ —  »    FOUNDATION   N18T 


Central  Artery  Northbound 

Sla    68-25  -  Sla    77-50 


. E//ZT/H6   GROUND 


i    r 


J  Z    'ji 


4 


EJUSTING  RED  LINE 
MEZZANINE 


'j  a  -' 


wS7  S6   S=J  _  v£ 

MEZZANINE 


, J    l^FRESH  mb"|  J   FRESH  MB  1 1  FRESH  AIR  |  |  FRESH  AIR    J 


L-  2-fc'  EXISTING  SEAM  *  SLAB 
*£3  L//V£  LOSSy 


Kpp  ty- PROPOSED 

GUIDE  WALLS. 


-EXISTING   GROUND 


PROPOSED 
SLURRY  WALL.- 


ifvp — 


[   EXHAUST     ||    EXHAUST     ||exhAU;)T     j|exHAUST   "|*. 


&0'(MA>.) 


|  FRESH  air] |  FRESH  airJ|"eREEh  mr||"=-;ESh  >ir] 


V 


—  1  =O_N0XT\0N   Y.-T 


Central  Artery  Northbound 

Sla.  77-50  -  Sla.  93-30 
Sla.    104-50  -  Sla.    1  15-00 


ATLANTIC  AVENUE  CONCEPT 


id 


■ill 


SOUTH   BOSTON 
POSTAL  ANNSX— 


o. 


-40. 


LOADING 
COCK. — 


VARIES 


60' TO  R5' 


RELOCATED 
DORCHE&TER  MS 


I1       li-O-  li-C        ( 


7F 


^ 


-PROPOSED  GUIOE 
WALLS  (TYP) 


?•! 


EXISTING  STONE    SEAWALL      / 
TO   Sc   REMOVED  7 


•  proposed  slurry 

WALL    (TIP) 


Viriiivt 


|;\hllst  ]|exhalS~    sxhaust]  Iexhalst"] 


5. 
'■>"   i2.'-0" 


St.'-O" 


ig-o" i^-3"  ir-o" 


LANE  LANE  LANE 


LANE 

=== Ti-'- 


|FR£Srt*lR|  |FREShaiR|  |FREb>-  A.R|  jrRESH  A|R| 


rOLJ\CA~ON   ViAT 


Central  Artery  Northbound 

Sla.  94-50 


DORCHESTER  AVENUE  CONCEPT 


-k 


-ORANITi 
BLOCKS 


TEMPORARr 
FILL 


V  w 


MEAN     _Q'«    WATER  '-.£  £*ix, 


-' ^-CSO 


RT    ROinT  ChAKNSL 


JL 


TOP  OF  RAIL     EL.-55.15 


Central  Artery  Northbound 
Red  Line  Crossing  At  Dewey  Square 

Sla.  93-30-  Sla.   104-50 


Figure  3 

Atlantic  Avenue/Dorchester  Avenue  Concepts  -  Typical  Sections 
South  Bay  Area 


EIS/EIR  for  l-90-Third  HarborTunnel,l-93-Central  Artery 


0  5  10  20  Faai 


\ 


13 


I 


APPENDICES 


APPENDIX  1: 
AIR   QUALITY 


LIST  OF  TABLES 


Table 
No.  Description  Page 

1  Traffic  Volumes  for  the  No-Build  Alternative  10 

2  Traffic  Volumes  for  the  Two-Way  Tunnel  Concept  21 

3  Traffic  Input  Data  for  the  Intersection  at  Leverett 

Circle  for  the  1  Hour 35 

4  Traffic  Input  Data  for  the  Intersection  at  Leverett 

Circle  for  the  8  Hour  36 

5  Traffic  Input  Data  for  the  Intersection  at  Bell  Circle 

for  the  1  Hour 37 

6  Traffic  Input  Data  for  the  Intersection  at  Bell  Circle 

for  the  8  Hour 33 

7  Traffic  Input  Data  for  the  Intersection  at  Kneeland 

Street  and  X-Way  Off  Ramp  for  the  1  Hour 39 

8  Traffic  Input  Data  for  the  Intersection  at  Kneeland 

Street  and  X-Way  Off  Ramp  for  the  8  Hour 40 

9  Traffic  Input  Data  for  the  Intersection  at  Kneeland 
Street,  Surface  Artery  Road,  and  X-Way  Off  Ramp  for 

the  1  Hour 41 

10  Traffic  Input  Data  for  the  Intersection  at  Kneeland 
Street,  Surface  Artery  Road,  and  X-Way  On  Ramp  for  the 

8  Hour 43 

11  Traffic  Input  Data  for  the  Intersection  at  Atlantic 

Avenue  and  Summer  Street  for  the  1  Hour  ................    43 

12  Traffic  Input  Data  for  the  Intersection  at  Atlantic 

Avenue  and  Summer  Street  for  the  8  Hour  ................    44 

13  Traffic  Input  Data  for  the  Intersection  at  Atlantic 

Avenue  and  Congress  Street  for  the  1  Hour  ..............     15 

14  Traffic  Input  Data  for  the  Intersection  at  Atlantic 

Avenue  and  Congress  Street  for  the  8  Hour  ..............    46 

15  Traffic  Input  Data  for  the  Intersection  at  Atlantic 
Avenue  and  Northern  Avenue/Oliver  Street  for  the 

1  Hour  . . 47 

16  Traffic  Input  Data  for  the  Intersection  at  Atlantic 
Avenue  and  Northern  Avenue/Oliver  Street  for  the 

8  Hour 48 


li 


i 


I 


TABLE  OF  CONTENTS 


Paae 


1.1  Air  Quality  Analysis  Methods  and  Input  Data  

1.2  Estimating  Emissions  from  Motor  Vehicle  Sources  

1.3  Emissions,  Ventilation  Requirements,  and  Concentrations 
in  the  Tunnels 

1.4  Diffusion  Modeling  Analysis 


LIST  OF  FIGURES 


Figure 
No. 

1 
2 

3 

4 


Description 

a 

Road  Network  for  Downtown  Boston 

Detail  of  Massachusetts  Turnpike/Central  Artery/Proposed 
Tunnel/Soutn  Station  Interchange  

Road  Network  for  South  Boston 

Detail  of  Proposed  Tunnel  Corridor  in  South  Boston  

Road  Network  for  East  Boston 


LIST  OF  TABLES  (CONT'D.) 

Table 
No.  Description  Page 

32  Traffic  Input  Data  for  the  Intersection  at  Congress 

Street  and  West  Tunnel  Ramps  for  the  8  Hour  64 

33  Traffic  Input  Data  for  the  Intersection  at  Summer  Street 

and  Tunnel  Ramps  for  the  1  Hour 65 

34  Traffic  Input  Data  for  the  Intersection  at  Summer  Street 

and  Tunnel  Ramps  for  the  8  Hour  „ 66 

35  Traffic  Input  Data  for  the  Intersection  at  Northern 

Avenue  and  East  Tunnel  Ramps  for  the  1  Hour 67 

36  Traffic  Input  Data  for  the  Intersection  at  Northern  Avenue 
and  East  Tunnel  Ramps  for  the  8  Hour 68 

37  Traffic  Input  Data  for  the  Intersection  at  Congress 

Street  and  Seaport  Access  Road  for  the  1  Hour  .........      69 

38  Traffic  Input  Data  for  the  Intersection  at  Congress 

Street  and  Seaport  Access  Road  for  the  8  Hour  70 

39  Traffic  Input  Data  for  the  Intersection  at  N.  Washing- 
ton St. /New  Chardon/Cross  St.  for  the  1  Hour  71 

40  Traffic  Input  Data  for  the  Intersection  at  N.  Washing- 
ton St. /New  Chardon/Cross  St.  for  the  8  Hour  ..........      72 

41  Traffic  Input  Data  for  the  Intersection  at  N.  Washing- 
ton St./S-B  Connector/Cross  St. /New  Chardon  St.  for  the 

1  Hour  ................................................      73 

42  Traffic  Input  Data  for  the  Intersection  at  N.  Washing- 
ton St./S-B  Connector/ Cross  St. /New  Chardon  St.  for 

the  8  Hour 74 

43  Traffic  Input  Data  for  the  Sumner  Tunnel  Toll  Booths  . .      75 

44  Traffic  Input  Data  for  Callahan  Tunnel  Entrance  . . .      76 

45  Traffic  Input  Data  for  Callahan  Tunnel  Toll  Booths  .... 

45  Traffic  Input  Data  for  Proposed  Tunnel  Toll  Booths 

Northbound 78 

47  Traffic  Input  Data  for  Proposed  Tunnel  Toll  Booths 

Southbound  79 


48 


Average  Route  Speed  by  Facility  Type  and  Geographic 

Area  for  Peak  Hour  80 


LIST  OF  TABLES  (CONT'D.) 


Table 
No. 

17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Description 

Traffic  Input  Data  for  the  Intersection  at 

N.  Washington  Street  and  Commercial  Street  for  the 

1  Hour 

Traffic  Input  Data  for  the  Intersection  at  N.  Washington 
Street  and  Commercial  Street  for  the  8  Hour 

Traffic  Input  Data  for  the  Intersection  at  City  Square 
( Char lestown )  for  the  1  Hour  

Traffic  Input  Data  for  the  Intersection  at  City  Square 
( Char lestown )  for  the  8  Hour  

Traffic  Input  Data  for  the  Intersection  at  City  Square 
(Char lestown)  N.  Washington/Rutherford  Ave. /Chelsea/ 
X-Way  Off  Ramp  for  the  1  Hour 

Traffic  Input  Data  for  the  Intersection  at  City  Square 

( Char 1 est own )  N.  Washington/Rutherford  Ave . /Chelsea/X-Way 

Off  Ramp  for  the  8  Hour 

Traffic  Input  Data  for  the  Intersection  at  Causeway  St./ 
New  Artery  S-B  Off  Ramp/S-B  Connector  for  the  1  Hour  . . 

Traffic  Input  Data  for  the  Intersection  at  Causeway 

St./  New  Artery  S-B  Off  Ramp/S-B  Connector  for  the 

8  Hour 

Traffic  Input  Data  for  the  Intersection  at  Causeway 

St. /New  Artery  N-B  Off  Ramp/N-B  Connector  for  the 

1  Hour  ... 

Traffic  Input  Data  for  the  Intersection  at  Causeway  St./ 
New  Artery  N-B  On  Ramp/N-B  Connector  for  the  8  Hour  . . . 

Traffic  Input  Data  for  the  Intersection  at  Atlantic 
Ave. /Surf ace  Artery/State  St.  for  the  1  Hour 

Traffic  Input  Data  for  the  Intersection  at  Atlantic  Ave./ 
Surface  Artery/State  St.  for  the  8  Hour 

Traffic  Input  Data  for  the  Intersection  at  Atlantic 
Ave. /Surf ace  Artery/State  St.  for  the  1  Hour  

Traffic  Input  Data  for  the  Intersection  at  Atlantic 
Ave. /Surf ace  Artery/State  St.  for  the  8  Hour 

Traffic  Input  Data  for  the  Intersection  at  Congress  St. 
and  West  Tunnel  Ramps  for  the  1  Hour  


Page 


49 


50 


51 


5? 


61 


62 


63 


in 


LIST  OF  TABLES  (CONT'D.) 

Table 
No.  Description  Page 

49  Average  Route  Speed  by  Facility  Type  and  Geographic 

Area  for  8-  and  24-Hour  31 

50  Existing  Tunnels  -  Input  Parameters  82 

51  Tunnel  Segment  Input  Parameters  for  Proposed  Tunnel  ...     83 

52  Exhaust  Vents  Emission  Characteristics  39 

53  Source  Input  Data  for  ISC  Model  for  the  Two-Lane  Tunnel 
Concept  in  1990  . . 90 


1. 1  AIR    QUALITY    ANALYSIS    METHODS 

AND    INPUT    DATA 

The   air   quality   analysis   of   the 
Central  Artery  Depression/Third   Harbor 
Tunnel   project    consisted   of   the 
estimation   of  carbon   monoxide    (CO), 
oxides    of   nitrogen    (N0„) ,    and 
nonmethane   hydrocarbons    (NMHC) 
emissions    from   all   motor    vehicles    in    a 
traffic-affected    area   that    includes 
most   of    downtown   Boston,    East   Boston, 
and    South   Boston.      Fran   these 
emissions,    an    estimation    was   made   of 
the   maximum  one-hour   and    eight-hour    CO 
and   one-hour   nitrogen  dioxide    (NO2) 
concentrations    from  motor    vehicle 
sources    for   baseline  conditions    (1982) 
and   for   the  No-Build  Alternative  and 
the  Two-Lane   Tunnel   Concept    for    the 
years    1990    and    2010.      This    technical 
appendix    does    not    contain   the    results 
of   the   air   quality   analysis,-    rather, 
it  details   the    modeling    procedures    and 
the    input   data   that    were  used    to 
arrive  at    the    results. 


1.2 


ESTIMATING    EMISSIONS    PROM    MOTOR 
VEHICLE    SOURCES 


Massachusetts    vehicle 
registration   data    for    the   light-duty 
vehicle   class    (comprising   all    of    the 
private  passenger    automobiles),    were 
used.      These    data   were    provided    by   the 
Commonwealth  of   Massachusetts 
Department    of    Environmental    Quality 
Engineering    (DEQE)    and    appear    in   Table 
1    of    the   DEIS/DEIR   Appendix    5    along 
with    national    registration   data    for 
the   other    vehicle  classes. 

Distribution   of  Veh icle-Miles-Trave led 
(VMT)    According    to  Vehicle  Category 

The    regional  distribution   of 
VMT   was    used    to  develop   a   composite 
emission   factor   and    was    agreed    upon   on 
consultation   with  DEQE.      It    is 
explained    in   Section    1.1    of   the 
DEIS/DEIR   Appendix    5. 

Mix    of   Cold,    Stabilized,    and   Hot 
Transient  Operations 

Automobile  exhaust    emission 
rates   are   influenced   by  the 
temperature    (or   operating   phase)    of 


the   engine.      The   percentages    of    travel 
by    operating    phase   were   agreed    upon    in 
consultation   with   DEQE   and   are  given 
in    Section    1.1    of    the    DEIS/DEIR 
Appendix    5. 

Ambient   Temperature 

Emission    rates   of  CO  decrease 
with   increasing    ambient   temperatures. 
In   estimating  CO   emissions,    an   amb'ient 
temperature   of    30  °f  was   assumed. 
For  NOx   and   NMHC,    a  temperature   of 
"I  5°f   was    used.      These    temperatures 
were   agreed    upon    on    consultation    with 
DEQE. 

Traffic  Volume  Data 


Traffic    volumes    are    used    along 
with   emission    factors   to   obtain 
emission    rates.      Traffic   volume   da^ia 
were    developed    by    the   Central 
Transportation    Planning  Staff,    HFMW 
and   Vanasse-Hangen    Design,    Inc.    [2]    in 
a    number    of    formats   depending    on    end 
use.      The    formats    include    traffic    on 
local   streets,    the   expressways,    the 
tunnels,    and    a    number    of    selected 
in  ter  sec  ti  ons . 

Figure    1    shows   the    various 
roadway    links    and    their    identification 
codes    that    were    used    in    i escribing    the 
traffic    volumes    for   downtown   3oston. 
Similar    schematics    are    shown   for    South 
Boston    in    Figures    2,    3    and    4    and    East 
Boston    in   Figure    5.      Table    1    shows   the 
1-hour,    8-hour   and    24-hour    traffic 
volumes    for    the    various    road    links    for 
the   existing    (1982)    condition,    and    the 
No-Build    Alternative    in    1990    and 
20  10.      Roadway    links    in    downtown 
Boston,    East    Boston,    and    South    Boston 
are  all    included    in   this   table. 
Similar   data    for    the  Two-Lane  Tunnel 
Concept    for    1990    and    20  10    are 
presented    in   Table    2.      More   detailed 
description   of  the   traffic  data   used 
and   the   estimation   procedures    are 
given   in  Appendix    4   -   Traffic  of  the 
DEIS/DEIR. 

In    addition   to   the  free   flow 
traffic,    a  detailed   analysis   of   a 
number   of   potential   traffic  congestion 
locations    in  the  study    area  was  made 
for  all    alternatives.      These   locations 
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Artery  Northbound  to  New 
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NSB4,  X84  Are  Service  Roads 
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Serving  South  Station. 

NSB78-95  Serve  Herald  St. 
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include   the   14    intersections   analyzed 
previously,    the   Callahan   Tunnel 
entrance,    the   existing  Sumner    and 
Callahan    toll   plazas,    and   the    toll 
plazas   associated    with   the  proposed 
tunnel.      In    addition,    two   more 
intersections   were  analyzed    for   the 
Two-Lane  Tunnel   Concept.      These 
intersections    were   chosen  because   the 
project    is   expected    to  have 
significant    traffic   effects    at   these 
locations.      To   ensure  consistency 
among   all   alternatives,    these 
intersections   were  also  analyzed    for 
the  No-Build  Alternative.      The   two 
additional    intersections    are   summer 
Street/Tunnel   Ramps    and  Northern 
Avenue/East   Tunnel   Ramps.      Tables   3 
through   42    show  the  one-hour   and 
average   eight-hour  demand    volumes, 
approach  capacities,    signal  cycle 
times,    green   phase   times,    and   the 
number   of    lanes   per   approach   for   each 
intersection    for   all   project 
alternatives.      Demand    volumes,    queue 
lengths,    and    wait    times    for    toll 
plazas    are    shown    in   Tables    43    through 
47. 

Vehicle    Speeds 

Emission   factors    vary   with 
average    vehicle    speed.      The  average 
vehicle    (free   flow)    speeds    that    were 
used    in    the   analysis    were    supplied    by 
HFMW.      They   vary   with   the  average   time 
periods,    the    type   of    facility,    and    the 
location.      For   each   facility,    1-hour, 
8-hour,    and    24 -hour   speeds   were 
estimated    as    shown    in  Tables   48    and  49. 

Credit    for    Inspection   and    Maintenance 

Following  consultation    with   EPA 
and  DEQE,    it    was  decided   that  modeling 
analysis    for   the  Third  Harbor   Project 
would   be    based    on   no   I/M   credit.      The 
effects   of    I/M    on    emissions    are 
discussed    in  Part   I   of   the  DEIS/DEIR 
Appendix    5,    Section    1.1. 

1.3  EMISSIONS,    VENTILATION 

REQUIREMENTS,    AND 
CONCENTRATIONS    IN   THE    TUNNELS 

The    emission    rates    in   the 
various  tunnel  segments  were  estimated 


according    to   a    procedure  given    in    the 
DEIS/DEIR    Appendix    5,    Section    1.2. 
The   demand    traffic   volumes,    the    tunnel 
segment    lengths,    and   the  average 
vehicle    speed    in  the  existing  tunnels 
for   all   project   alternatives    are  given 
in   Table    50.      Similar  data   are  given 
in  Table    51   for   the  proposed    tunnel. 
Emission   characteristics   are   shown  in 
Table    52. 

Ventilation   Requirements 

For   the  existing  Sumner, 
Callahan,    and   Dewey  Square  Tunnels, 
the   Massachusetts   Turnpike  Authority 
and    the   Massachusetts   Department    of 
Public  Works    provided    ventilation    fan 
capacity   data    [3,4]    for    the   analysis. 
The  capacities    for    the    individual 
ventilation   buid  ings    are  given    in 
Table    35    of    the    DEIS/DEIR   Appendix    5. 

For    the   proposed    tunnel,    the 
ventilation    requirement    is   based    on 
the  American   Society    of    Heating, 
Refrigerating    and    Air-Cond it  ion ing 
Engineers'    (ASHRAE's)    criterion    of    155 
liters    per    meter    per    lane   per    ;econi. 

Pollutant    Concentrations 


The   average   concentration    of    CO 
and    NO2    in    a   given    tunnel   segment 
was   estimated    according    to   the 
procedure   given    in    the    DEIS/DEIR 
Appendix    5,    Section    1.2. 


1.4 


DIFFUSION    MODELING    ANALYSIS 


After    the  pollutants    are 
discharged    into   the   atmosphere    by    the 
various    emission    sources,    the 
pollutants    are   transported    by   the 
prevailing    wind    and   diluted    through 
dispersion   by   atmospheric  turbulence. 
The   resulting    pollutant    concentration 
at    any    location    in   the   study    area   is 
dictated    by  the   rate  of    emission   of 
the  pollutant    sources,    the   spatial 
distribution  of   the    emission    sources, 
and    the   meteorology  variables. 

Estimating  Pollutant  Concentrations 
from   Motor   Vehicle   Sources 

Ambient  CO   concentrations 
caused   by  motor    vehicles    on  the 


expressways,    arteries,     local   streets, 
and    toll   plazas    were    estimated   by  the 
Federal   Highway  Administration's 
CALINE   3   Model    [5],      For   the   vent 
building   analysis,    EPA's    ISC   Model    [6] 
was    used.      Input  data  are    shown    in 
Table  5  4    for   the   1990   Two-Lane  Tunnel 
Concept   example.      The   various    input 
elements    to   the   modeling  analysis    are 
described    in   the  DEIS/DEIR  Appendix    5, 
Section    1.3. 

Emission  Rates 

Emission    rates    for    automotive 
sources   are    specified   as    emissions    of 
CO  per    unit   time  per    unit    length   of 
roadway.      These    emission    rates    are 
estimated    according   to   EPA's   indirect 
source  guidelines    [7]    and   are 
described    in   the  DEIS/DEIR  Appendix    5, 
Section    1.3. 

Spatial    Distribution  of   Emission 
Sources    and   Receptor   Locations 

Because   of    the   extent    of    the 
project    area,    many   receptors   were 
selected    from   Downtown    Boston,    East 
Boston,    South    Boston,    and    Revere. 
These    receptors    represent    areas   that 
the  public  has   access    to   over    time 
periods   that    correspond    to   the 
applicable   air   quality   standards.      The 
receptors    shown    in   Figure   6    include 
recreational    facilities    (e.g.,    Rotch 
Playground    and   Porzio   Park), 
residences    (e.g.,    Heritage  Apartments 
in   East   Boston,    and    Bell   Circle 
residences),    and   areas  with   high 
public   access    (e.g.,   Quincy  Market    and 
Atlantic  Avenue   by  the   Federal   Reserve 
Ban  k  ) . 

Meteorological  Variables 


other   than  the    immediate  adjacent 
streets,    expressways,    toll    plazas,    and 
ventilation  building   that   were 
considered  directly   in  the   modeling 
analysis.      Consistent   with   the 
modeling   assumptions    used    in  the 
DEIS/DEIR,    a   one-hour   CO  background   of 
4.4   parts   per   million    (ppm)    was 
assumed    for   1980.      The   rollback 
technique   was   used    to  arrive  at    a   4.-0 
ppm   background   for   1982,    2.1  ppm   for 
1990,    and    1.6    ppm   for    2010. 
Eight-hour   background    levels  were 
established   by   applying    a   0.3 
persistence   factor   to  the   background 
levels  described    above,    as   agreed    upon 
in   consultation    with   the   EPA. 

Estimating  NO?   Concentrations    from 
the  Vent   Bui  lcTings 

Maximum  one-hour  NO2 
concentrations   were   estimated    by  two 
separate  procedures:      1)    using   EPA's 
ISC  model   for    the   basic   set    of 
receptors   that    are    located    typically 
more   than    100    meters    away    from    the 
nearest    vent;    and    2)    using   Halitsky's 
'near-field'    rnodel    [3]    for    receptors 
at    building    air-intakes    or    pedestrian 
sidewalk    levels  that    are    located    less 
than  or   equal    to    100    meters    from    the 
vent.      These  procedures    are   explained 
in   the   DEIS/DEIR   Appendix    5,    Section 
1.3    and    the    SDEIS/SDEIR   Appendix    5, 
Section    1.3 . 

Background   NO-,   concentrations 

Following   discussions    with 
DEQE,    the   1-hr.    N02   background 
concentrations   that    are  used    in   the 
impact   assessment    are   170    ug/m3    for 
sites    in   East   Boston,    and    224    ug/m3 
for  all    other   sites. 


The  primary  variables    affecting 
the  dispersion   of   pollutants    are  wind 
speed    and  direction,    atmospheric 
stability,    and   the   vertical   thickness 
of   the   mixing    layer.      These  are 
described    in  more   detail    in  the 
DEIS/DEIR  Appendix    5,    Section    1.3. 

Background   CO  Concentrations 

The    background    concentration    is 
the   level    resulting   fran   the    sources 
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TABLE  43 
TRAFFIC  INPUT  DATA  FOR  SUMNER  TUNNEL  TOLL  BOOTHS 


Alternative 


1982  Existing 


Denand 
Volume* 

2850 


Peak  Hour 

Queue 
Length* 

75 


Average 
Delay* 

5.75 


Denand 
Volume 

24  20 


Eight    Hour 

Queue 
Length 


28 


Average 
Delay 

2.16 


1990    No-Build 

2812 

195 

10.75 

2587 

73 

4.00 

2    Lane   Concept 

2146 

1 

0.28 

.     2282 

0.375 

0.105 

Preferred 

1591 

1 

0.26 

1664 

0.375 

0.0975 

2010    Ho-3uild 

3  258 

225 

12.50 

2899 

84 

4.75 

2    Lane   Concept 

2479 

180 

9.48 

2477 

67.5 

3.555 

Preferred 

1998 

1 

0.27 

1924 

0.375 

0.1013 

*Demand    volumes    are    in    vehicles    per    hour ,    queue    length    is    the    average    number    of 
vehicles    per    lane    (3    lanes    total),    and    average    delay    is    in    minutes    per 
vehicle. 
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TABLE     44 
TRAFFIC    INPUT    DATA   FOR    CALLAHAN    TUNNEL    ENTRANCE 


Alternative 

1982   Existing 

1990    No-Build 

2    Lane   Concept 
Preferred 

2010    No-Build 

2    Lane   Concept 
Preferred 


Demand 
Volume* 

2850 


Peak   Hour 

Queue 
Length* 

19 


Average 
Delay* 

2.68 


Demand 
Volume 

24  20 


Eight    Bour 

Queue 
Length 


Average 
Delay 

1.01 


3737 

132 

4.85 

2847 

50 

1.80 

2886 

0 

0 

2347 

0 

0 

2146 

0 

0 

1775 

0 

0 

4070 

171 

6.30 

3068 

64 

2.40 

3071 

48 

0.85 

2548 

18 

.3188 

2479 

0 

0 

2067 

0 

0 

*Demand  volumes  are  in  vehicles  per  hour  ,  queue  length  is  in  vehicles  per 
approach  lane  (3  lanes  total),  delay  is  In  minutes  per  vehicle. 
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TABLE  4  5 
TRAFFIC  INPUT  DATA  FOR  CALLAHAN  TUNNEL  TOLL  BOOTHS 

Peak  Hour  Eight  Hour 

Demand      Queue     Average    Demand    Queue     Average 
Alternative  Volume*    Length*    Delay*     Volume    Length     Delay 

1982  Existing  2850         4       0.57     2420       4     0.61 


1990    No-Build 

3737 

235 

8.65 

2847 

88 

3.25 

2    Lane   Concept 

2886 

20 

0.79 

2347 

7.5 

0.2963 

2 
"Preferred 

2146 

0 

0 

1775 

0 

0 

2010     Ho-Build 

4070 

392 

14.50 

3068 

147 

5.50 

2    Lane    Concept 

3071 

56 

1.49 

2548 

21 

0.559 

2 
"Preferred 

2479 

0 

0 

2067 

0 

0 

*Demand  volumes  are  in  vehicles  per  hour  ,  queue  length  is  the  average  number 
of  vehicles  per  lane  (7  lanes  total,  6  for  8-hr),  and  average  delay  is  in 
minutes  per  vehicle. 

Two-way    toll. 

2 

One-way    toll    at    Sumner    Tunnel    -  no    toll    at    Callahan. 
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TABLE  46 
TRAFFIC  INPUT  DATA  FOR  PROPOSED  TUNNEL  TOLL  BOOTHS  -  NORTHBOUND 


Alternative 


1982  Existing 


Demand 
Volume* 

MA** 


Peak  Hour 

Queue     Average 
Length*    Delay* 


NA 


NA 


Demand 
Voluoe 

NA 


Eight   Hour 

Queue 
Length 

NA 


Average 
Delay 

NA 


1990    Mo-3uild 

NA 

NA 

NA 

NA 

NA 

NA 

2    Lane   Concept 

1258 

3 

0.52 

966 

1.125 

0.195 

2 

Preferred 

2150 

0 

0 

1752 

0 

0 

2010    No-Build 

NA 

NA 

NA 

NA 

NA 

NA 

2    Lane   Concept 

1702 

28 

1.37 

127  2 

10.5 

0.5138 

"Preferred 

2520 

0 

0 

2064 

0 

0 

s 


*Demand  voluoes  are  in  vehicles  per  hour  ,  queue  length  Is  the  average  number 
of  vehicles  per  lane,  and  average  delay  is  in  ninutes  per  vehicle. 

**NA  neana  not  applicable. 


1 


Number  of  approach  lanes  for  the  2  Lane  Concent  is  1.  Toll  Is  two  way. 

"Number  of  approach  lanes  for  cne "Preferred  Alternative  is  2.   Toll  is  one  wav 
(southbound  only). 
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TABLE    4  7 


TRAFFIC    INPUT    DATA  FOR   PROPOSED   TUNNEL   TOLL  BOOTHS    -  SOUTHBOUND 


Peak   Hour  Eight    Hour 

Demand             Queue  Average  Demand  Queue  Average 

Alternative                                Volume*        Length*  Delay*  Volume  Length  Delay 

1982   Existing                                NA                   NA  NA  NA  NA  NA 


1990    No -Build 

NA 

NA 

NA 

NA 

NA 

NA 

2   Lane   Concept 

1036 

1 

0.44 

942 

0.375 

0.165 

"Preferred 

1702 

1 

0.35 

1740 

0.375 

0.1313 

2010    Mo-3uild 

NA 

NA 

NA 

NA 

NA 

NA 

2    Lane   Concept 

1443 

7 

0.66 

1254 

2.625 

0.2475 

2 

""Preferred 

2146 

4 

0.42 

1998 

1.5 

0.1575 

*Demand    volumes    are    In    vehicles    per    hour,    queue    length    Is    the    average    number 
of    vehicles    per    lane    (2    lanes    total),    and    average    delay    Is    in    minutes    per 
vehicle. 

**NA   means    not    applicable. 

Number    of    approach    lanes    for  the    2    Lane    Concept    is    1. 

2 

Number  of  approach  lanes  for  the  Prererred  Alternative  is  2. 
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TABLE   50 
EXISTING  TUNNELS  -  INPUT  PARAMETERS 


Suaner 

Callahan 

Dewey   Square 
Southbound 

Dewey    Square 
Northbound* 

No.    of   Lanes 
Distance    (Ft) 

2 

5680 

2 

5200 

3 

2360 

3 
2360 

No-Build   Alternative 

2639 
25 

2847 
25 

4498 
30 

1982        1-hr    Volume 
Speed 

4196 
30 

1990         1-hr    Volume 
Speed 

2812 
21 

3737 
21 

6549 
26 

56  24 
26 

2010        1-hr    Volume 
Speed 

3258 
16 

4070 
16 

6882 
24 

5550 
24 

2    Lane   Tunnel    Concept 

1990         1-hr    Volume 
Speed 

2146 
35 

2886 
35 

2960 
38 

3700 
38 

2010         1-hr    Volume 
Speed 

2479 
34 

3071 
34 

2812 
38 

4292 
38 

Preferred   Alternative 

1591 
35 

2146 
35 

3256 
38 

1990        1-hr    Volume 
Speed 

3367 
38 

1-hr    Volume 
Speed 

1998 
34 

24  79 
34 

3404 
38 

3404 
38 

*For  the  Preferred  Alternative  and  2  Lane  Tunnel  Concept,  the  Fort  Point  Channel 
Split  Alignment,  both  of  the  Dewey  Square  Tunnels  will  be  used  for  southbound 
traffic. 
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TABLE    51 
TUNNEL   SEGMENT    INPUT   PARAMETERS   FOR   PROPOSED   TUNNEL 


Segment    ID 


No.    of 
Lanes 


Length        1-Hr    Volumes 
(Ft)  1990  2010 


Tunnel    Segments    Served    by    VO   at    South   Bay 

2    Lane   Tunnel    Concept 


A-0 

1 

300 

925 

962 

A-0 

1 

300 

296 

370 

A-0 

1 

700 

1258 

1295 

A-0 

1 

400 

652 

963 

A-O-SBD 

2 

300 

1910 

2258 

A-O-NBD 

1 

700 

592 

740 

A-0 

1 

500 

222 

222 

A-0 

1 

300 

777 

9  25 

A-0 

1 

200 

1036 

1147 

A-O-NBD 

5 

700 

4889 

5  291 

A-0 

1 

500 

510 

600 

J-0 

5 

1575 

4921 

5143 

J-O-NBD 

3 

300 

3885 

3996 

J-0 

1 

500 

1036 

1147 

B-O-SBD 

2 

300 

1910 

2258 

B-0 

1 

100 

592 

740 

B-O-NBD 

2 

400 

999 

1295 

B-0 

5 

300 

4884 

5291 

B-0 

1 

400 

510 

600 

Preferred  Alternative 

A-O-NB 

4 

300 

3441 

3737 

B-0 

2 

1000 

1480 

1739 

A-0 

1 

600 

370 

296 

B-0 

2 

400 

1110 

1443 

B-O-NB 

3 

900 

2331 

2331 

A-0 

1 

400 

1554 

1628 

A-0 

1 

200 

296 

333 

A-0 

1 

200 

666 

814 

B-0 

1 

1200 

666 

814 

B-O-NB 

3 

300 

2146 

2553 
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TABLE    51    (CONT'D.) 
TUNNEL   SEGMENT    INPUT   PARAMETERS   FOR   PROPOSED   TUNNEL 


Segi»ent  ID 


No.  of    Length   1-Hr  Volunes 
Lanes      (Ft)    1990     2010 


Tunnel  Segments  Served  by  V0  at  South  Bay 

Preferred  Alternative  (Cont'd) 


J-O-SB 
J-0 
J-0 
A-0 

A-0 

A-0 

J-O-SB 

J-O-SB 


2 

1000 

2331 

2775 

1 

400 

740 

888 

2 

400 

1591 

1887 

1 

300 

740 

888 

1 

400 

1258 

1406 

1 

400 

333 

481 

4 

1575 

4144 

4  29  2 

1 

800 

1850 

1961 

Tunnel    Segments    Served    by    Vent    71    at    Northern   Ave 

2  Lane  Tunnel  Concent 


J-l-NBD 
E-l-NBD 

E-l-SBD 

Preferred  Alternative 

J-l-NB 

J-l 

J-l-SB 

E-l-SB 

E-l 

E-l-NB 


5 

1575 

4921 

5143 

5 

540 

4921 

5143 

5 

500 

5994 

6179 

4 

1575 

4144 

4292 

1 

1400 

703 

629 

4 

200 

5057 

5069 

4 

350 

5057 

5069 

1 

200 

703 

629 

4 

400 

4144 

4292 

Tunnel    Segments    Served    by   Vent    V3    at    Harbor    Tovers 

2   Lane   Tunnel    Concept 


E-3 

E-3-NBD 

E-3-NBD 

E-3-NBD 

F-3-NBD 

F-3-SBD 


1 

400 

2183 

1961 

5 

360 

4921 

5143 

5 

100 

7104 

7104 

5 

500 

5994 

6179 

5 

850 

7104 

7104 

5 

850 

5994 

6179 

Stew 
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TABLE  51  (CONT'D.) 
TUNNEL  SEGMENT  INPDT  PARAMETERS  FOR  PROPOSED  TUNNEL 


Segment  ID 


No.  of    Length   1-Hr  Volumes 
Lanes      (Ft)    1990     2010 


Tunnel  Segments  Served  by  Vent  V3  at  Harbor  Towers  (Cont'd.) 

Preferred  Alternative 


E-3-NB 

4 

400 

4144 

4292 

E-3 

2 

300 

2442 

2109 

E-3-SB 

4 

350 

5057 

5069 

E-3 

1 

900 

900 

962 

F-3-NB 

6 

1200 

66  23 

6475 

F-3-SB 

5 

1800 

5957 

6031 

Tunnel  Segments  Served  by  Vent  V4  at  Callahan  Tunnel 


Lane  Tunnel  Concec 


F-4-.KffiD 

5 

850 

4477 

4218 

F-4 

1 

900 

2405 

2442 

F-4-SBD 

5 

600 

3539 

3700 

G-4-NBD 

5 

1500 

4477 

4218 

G-4-SBD 

5 

1600 

3589 

3700 

Preferred  Alternative 

4 

1000 

4773 

F-4-NB 

4699 

F-4 

1 

700 

1813 

1887 

F-4-SB 

4 

300 

4144 

4255 

G-4-NB 

5 

900 

4773 

4699 

G-4 

1 

1200 

1036 

1258 

G-4-SB 

4 

900 

4144 

4225 

Tunnel  Segments  Served  by  Vent  V5  at  Causeway  Street 

2  Lane  Tunnel  Concept 


G-5 

1 

200 

555 

629 

G-5 

2 

250 

2146 

2479 

G-5 

1 

800 

814 

962 

G-5-NBD 

5 

700 

5  254 

5180 

G-5 

1 

200 

1332 

1369 
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TABLE     51  (CONT'D.) 
TUNNEL   SEGMENT    INPUT    PARAMETERS   FOR   PROPOSED   TUNNEL 


Seg^nt    ID 


No.    of        Length      1-Hr   Volumes 
Lanes  (Ft)        1990  2010 


Tunnel    Segments    Served    by    Vent    V5   at    Causeway   Street    (Cont'd.) 

2  Lane  Tunnel  Concept  (Cont'd) 


G-5 

2 

400 

2886 

3071 

G-5 

1 

1500 

1554 

1702 

G-5-SBD 

5 

800 

4477 

4699 

H-5-SBD 

2 

1000 

4477 

4699 

H-5-NBD 

2 

2800 

5254 

5180 

Preferred  Alternative 

1 

800 

1036 

G-5 

1258 

G-5-NB 

5 

1100 

5709 

5957 

G-5-SB 

5 

1100 

5180 

5515 

H-5 

1 

1000 

1702 

1998 

H-5 

2 

1000 

2109 

2257 

H-5 

2 

1800 

2109 

2257 

Tunnel  Segments  Serve 

:d  by  Vent 

77  at  A  anc 

I  Sunoer 

Str  ee 

2  Lane  Tunnel  Concept 


B-7-NBD 

2 

1320 

1591 

2035 

B-7 

1 

700 

407 

700 

B-7-SBD 

2 

13  20 

1910 

1320 

B-7 

1 

500 

1041 

500 

Preferred ' Alternative 

3 

500 

2146 

B-7-NB 

2553 

B-7-NBD 

2 

500 

1702 

2092 

B-7 

1 

500 

143 

185 

B-7 

1 

900 

296 

259 

B-7 

1 

600 

444 

444 

B-7-SB 

2 

600 

1850 

2333 

B-7-SB 

3 

500 

2331 

2775 
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TABLE  51  (CONT'D.) 
TUNNEL  SEGMENT  INPUT  PARAMETERS  FOR  PROPOSED  TUNNEL 


Segment    ID 


No.    of        Length      1-Hr    Volures 
Lanes  (Ft)         1990  2010 


Tunnel    Segments    Served    by   V8   at    Viaduct    and    Summer    Streets 

2  Lane  Tunnel  Concept 


B-8-NBD 

2 

1400 

1258 

1739 

B-8 

1 

550 

74 

148 

B-8-SBD 

2 

1400 

1054 

1443 

B-8 

1 

700 

185 

298 

Preferred  Alternative 

B-8-NB 

2 

700 

1702 

209  2 

B-8-NB 

2 

700 

2146 

2516 

B-8 

1 

550 

444 

444 

B-8-SB 

2 

800 

1850 

2333 

B-8-SB 

2 

600 

1409 

1776 

3-8 

1 

800 

441 

557 

B-8 

1 

1300 

339 

370 

Tunnel  Segments  Served  by  79  at  Naval  Baae 

2  Lane  Tunnel  Concept 


B-9-NBD 
B-9-SBD 
C-9-NBD 
C-9-SBD 

Preferred  Alternative 

B-9-SBD 
B-9-NBD 
C-9-SBD 
C-9-NB 


1 

750 

1258 

1739 

1 

750 

1054 

1443 

1 

1900 

1258 

1739 

1 

1900 

1054 

1443 

2 

750 

1702 

2146 

2 

750 

2146 

2516 

2 

1900 

1702 

1702 

2 

19u0 

2146 

2546 

Tunnel  Segments  Served  by  V10  at  Bird  Island  Flats 


2  Lane  Tunnel  Concept 

C-10-NBD 
C-10-SBD 
C-10-NBD 
D-10-SBD 


1 

1900 

1258 

1739 

1 

1900 

1054 

1443 

1 

3000 

1258 

1739 

1 

3000 

1054 

1443 
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TABLE    51  (CONT'D.) 
TUNNEL   SEGMENT   INPUT   PARAMETERS   FOR   PROPOSED   TUNNEL 

No.    of        Length      1-Hr    Volumes 
Segment    ID  Lanes  (Ft)        1990  2010 

Tunnel    Segments    Served    by   710   at    Bird    Island   Flats    (Cont'd.) 

Preferred   Alternative 


C-10-NB 

2 

1900 

2146 

2516 

C-10-SB 

2 

1900 

1702 

2146 

D-10 

1 

1500 

322 

414 

D-10 

1 

500 

714 

918 

D-10 

1 

1000 

1036 

1332 

D-10-NB 

2 

2400 

1026 

1184 

D-10-NB 

2 

3200 

2146 

2516 

D-10 

1 

1600 

999 

1157 

D-10-SB 

2 

400 

551 

814 

D-10-SB 

2 

900 

1550 

1971 

D-10 

1 

700 

152 

172 

D-10-SB 

2 

3200 

1702 

2146 
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TABLE     52 


EXHAUST   VENTS    EMISSION    CHARACTERISTICS 


Volumetric 

Rate 

(x    103   a3/sec) 


Exhaust 
Area 
(»2) 


Exhaust 
Velocity 

(a/aec) 


1990 


•Jco 

(g/sec) 


1N0X 
(g/sec) 


2010 


■Jco 

(g/sec) 


(g/sec) 


2   Lane   Tunnel    Concept 


VO 
VI 
V3 
V4 
V5 

V7 

V8 

V9 

V10 

SI 

S2 
CI 
C2 
DSSB1 

DSSB2 

DSNB1 
DSNB2 


0.98 
0.62 
0.65 
1.12 
0.90 

0.31 
0.32 
0.25 
0.46 
0.77 

0.77 
0.86 
0.86 
0.56 
0,56 

0.71 
0.71 


96.2 
185.0 

62.0 
101.7 

88.7 

62.2 
44.6 
53.9 
138.0 
97.6 

97.6 
97.6 
97.6 
58.0 
58.0 

58.0 
58.0 


10 

.2 

7 

,3 

10 

.4 

11 

.0 

10 

.2 

4 

.9 

7 

,3 

4 

6 

4 

7 

4 

0 

4. 

0 

4. 

4 

4, 

4 

4. 

8 

4. 

8 

6. 

1 

6. 

1 

30.41 

2.60 

21.62 

1.85 

25.99 

2.47 

30.59 

2.90 

46.81 

4.44 

8.75 

0.75 

5.49 

0.47 

9.88 

0.84 

18.27 

1.56 

11.97 

1.02 

7.69 

0.66 

11.23 

0.96 

12.97 

1.11 

5.69 

0.54 

4.69 

0.45 

5.94 

0.56 

7.03 

0.67 

27.63 

2.33 

18.85 

1.59 

19.83 

2.12 

22.65 

2.42 

35.97 

3.84 

8.82 

0.74 

6.40 

0.54 

11.38 

0.96 

19.57 

1.80 

10.76 

0.99 

6.91 

0.64 

9.30 

0.36 

10.74 

0.99 

4.07 

0.43 

3.36 

0.36 

5.19 

0.55 

6.14 

0.66 

.  »i.dil  C*.. 


V0 

VI 
V3 
V4 
V5 

V7 

V8 

V9 

V10 

SI 

S2 
CI 
C2 

DSSB1 
DSSB2 

DSNB1 
DSNB2 


1.02 
0.55 
0.98 
0.72 
0.87 

0.34 
0.39 
0.50 
1.56 
0.77 

0.77 
0.86 
0.86 
0.56 
0.56 

0.71 
0.71 


96.2 
185.0 

62.2 
101.7 

88.7 

62.2 
44.6 
53.9 
138.0 
97.6 

97.6 
97.6 
97.6 
58.0 
58.0 

58.0 
58.0 


10.2 
10.2 
10.2 
10.2 
10.2 

10.2 

6.8 

10.2 

10.2 

4.0 

4.0 
4.4 
4.4 
4.8 
4.8 

6.1 
6.1 


28.13 

2.80 

24.70 

2.55 

17.30 

1.72 

14.06 

1.45 

35.14 

3.33 

26.41 

2.82 

24.60 

2.33 

18.83 

2.01 

30.34 

2.88 

24.54 

2.62 

6.87 

0.69 

6.53 

0.68 

8.66 

0.86 

8.40 

0.87 

14.59 

1.45 

13.26 

1.37 

43.99 

3.76 

41.55 

3.83 

14.57 

1.25 

14.25 

1.31 

14.57 

1.25 

14.25 

1.31 

17.99 

1.54 

16.18 

1.49 

17.99 

1.54 

16.18 

1.49 

11.42 

1.08 

8.99 

0.96 

11.42 

1.08 

8.99 

0.96 

11.81 

1.12 

8.99 

0.96 

11.81 

1.12 

8.99 

0.96 
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TABLE   53 
SOURCE   INPUT  DATA   FOR   ISC   MODEL  FOR  THE   TWO-LANE   TUNNEL  CONCEPT    IN   1990 


Vent 
ID 

Emission  Rate 
(g/sec) 

Stack. 
Height 
(m) 

30.5 

Source 
Temperature 
(°K) 

Exit 
Velocity 
(m/sec) 

10.2 

Diameter 
(m) 

VO 

2.60 

299 

11.1 

VI 

1.85 

30.5 

299 

7.3 

10.4 

V3 

2.47 

30.5 

299 

10.4 

8.9 

V4 

2.90 

30.5 

299 

11.0 

11.4 

V5 

4.44 

30.5 

299 

10.2 

10.6 

V7 

0.75 

30.5 

299 

4.9 

8.9 

V8 

0.47 

15.2 

299 

7.3 

7.5 

V9 

0.84 

22.9 

299 

4.6 

8.3 

V10 

1.56 

30.5 

299 

4.7 

11.2 

SI 

1.02 

35.1 

29  9 

4.0 

11.2 

S2 

0.66 

35.1 

299 

4.0 

11.2 

CI 

0.96 

35.1 

29  9 

4.4 

11.2 

C2 

1.11 

35.1 

299 

4.4 

11.2 

DSSB1 

0.54 

30.5 

299 

4.8 

8.6 

DSSB2 

0.45 

30.5 

299 

4.8 

8.6 

DSNB1 

0.56 

30.5 

299 

6.1 

8.6 

DSNB2 

0.67 

30.5 

299 

6.1 

8.6 
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2.1 


NOISE 


.This   section   provides 
background   information   on    the   noise 
analysis    for   the  Two-Lane  Tunnel 
Concept   of   the  Third  Harbor   Tunnel 
Project.      The    reader    is    referred    to 
Appendix   6   of   the  DEIS/DEIR  and    its 
Supplement    for   background    information 
on  noise   fundamentals,    descriptors, 
measurements,   prediction  methods,    and 
criteria. 

Estimation  of  Project   Noise   Levels 

Construction  Noise 

Prototype    noise    levels   have 
been   computed   for   anticipated    project 
construction    activities    for    the 
No-Build  Alternative  and   Two-Lane 
Tunnel   Concept.      The    method    used    to 
perform   these   calculations    is 
documented    in   Sec.    1.4.1    of   DEIS/DEIR 
Appendix    6    (pages    13-21). 

A    range   of    38-93    dBA    L        at 
50    feet,    based    on    a    prototypical 
construction   scenario,    was    used    along 
with  point    source  distance  adjustments 
to  compute    noise    levels    at    typical 
nearby    sensitive    receptors.      Table   1 
contains   the    results   of   these 
calculations    compared    with   existing 
noise    levels. 

The    noise    increases    listed    in 
Table    1   can  be  converted    to   subjective 
terms    using  the   Project   Criteria    for 
Increase    in   Noise   Level: 

0-5  dB    increase:  No    impact 

5-10   dB    increase:  Minor    impact 

10-15   dB    increase:  Moderate    impact 

Greater   than    15dB 

increase:  Substantial    impact 

Comparative    results    for   the  No-Build 
Alternative  and  Two-Lane  Tunnel 
Concept    appear    in  Table   2.      In    terms 
of  construction   noise    impact,    both   of 
these  alternatives   will   have 
"substantial"    impact   on   the   Stillman 
Place    residences    in   the  North   End, 
and,    in   addition,    the  Two-Lane  Tunnel 
Concept    will   have   "substantial"    impact 
on  the   Spaulding   Rehabilitation 
Hospital,    the   proposed  Arts   Building 


in    South    Boston,    and    the   Boston   Tea 
Party  Museum. 

The  prototype  computations    upon 
which   this    impact   analysis    is   based 
hinge  upon   nationwide  average 
construction    scenarios.      The  actual 
construction    noise  will   depend 
strongly   upon   equipment   types,    usage 
factors,    equipment  placement, 
operating  conditions,    and    construction 
schedules    for   this    very  complex 
project.      Once   this    information    is 
developed    further,    during  detailed 
design,    noise   computations   can  be   made 
project-specific.      Only  then    can 
detailed    noise   mitigation  be  assessed 
and    incorporated. 

Mitigation   measures   that    can 
often    reduce    noise    impact   from 
construction   operations    include: 

o  Limiting   noisy   construction 

activities   to   daytime  hours 
near    residential    areas. 

o  Ensuring    that    all 

d  lesel-powe  red    equipment    at    the 
construction    site    has   effective 
mufflers.      Frequently,    faulty 
or    ineffective    mufflers    are    a 
major   source  of  construction 
noise.      The  prototype 
calculations    assume  that    all 
equipment    is    properly  muffled. 

o  Erecting    temporary   noise 

barriers  between    sensitive 
receptors   and   particularly 
noisy    or    close    construction 
operat  ions . 

For    impact  pile    driving,    a   major 
source  of   noise   for   the  Two-Lane 
Tunnel   Concept,   potential   noise 
control    options    include   the  use   of 
shrouds    and  exhaust  mufflers,    or    use 
of  alternative   methods    (e.g.,    caisson 
drilling,    vibratory   pile    driving,    or 
slurry   wall  construction). 

Traffic  Noise 

Traffic  noise  from   the  Third 
Harbor   Tunnel   and   its    associated 
roadways  was  calculated    in   accordance 
with  current   FHWA  procedures.      Section 


1.4.2   of   Appendix    6    of   the  DEIS/DEIR 

describes   these   procedures  and    all 

modifications    to   them  used  for   this 
project . 

Table   3    lists   all   of   the 
traffic  data   used   for  calculation   of 
noise  for   the  Two-Lane  Tunnel   Concept 
at  each   site    in   the  study   area.      For 
the   vast  majority   of    links,    the 
design- year   AM  Peak    traffic   hour    was 
found    to   be    louder   than   the 
design-year   PM  Peak    traffic   hour. 
Therefore,    for   the  Two-Lane  Tunnel 
Concept,    only  the  AM  Peak    traffic 
noise  condition    was   evaluated.      The 
Level-of-Service  C    automobile   noise 
was   evaluated    and    included   as 
described    in   Appendix    6   of   the 
DEIS/DEIR. 

Calculation  of    indoor   traffic 
noise    levels  «s   accomplished,    where 
required,    by   reducing  the   predicted 
exterior    noise    levels  by  the   expected 
outdoor-to-indoor   noise    reduction. 
For    site    2    (closed    windows),    this 
noise    reduction    was    taken    to    be    25 
decibels.      For    sites    8,    9,    12,     19,    20, 
and    22A    (open    windows),    this    noise 
reduction    was    taken    to    be    10   decibels. 

Ventilation    Building   Noise 

Noise   from   the   proposed    tunnel 
ventilation  buildings    would    result 
primarily    from  operation  of   the   fans 
used    for    tunnel    air    supply    and 
exhaust.      The   amount   of    noise 
generated    by    such   fans    would   depend    on 
the    number   of    fans,    the  fan    types, 
sizes,    and    air    volume  flow    rates,    the 
pressure   drops    across   the  fans,    and 
the  operating    efficiencies   of   the 
fans.      The    resulting    level    of    fan 
noise  at   any    given   noise-sensitive 
receptor    in   the   community   would 
further  depend    on  the   specific  design 
configuration    of  the  ventilation 
building    duct    system  and    on  the 
distance  and   orientation  of   the   vent 
building   air    intake  and  exhaust 
openings    relative    to  the  given 
receptor  position. 

As    indicated   by  the  above 
discussion,    noise  from  the  proposed 
ventilation  buildings   would  depend 


strongly  on  design  details,    many   of 
which   have   not   yet   been  determined. 
Therefore,    accurate  estimates    of 
ventilation  building   noise  cannot   be 
made  at    this  time.      However,    during 
project  design,    a  detailed    acoustical 
analysis    will   be  performed    in   order   to 
estimate   ventilation  building   noise  at 
sensitive  community    locations.      If 
such  estimates    exceed    the  applicable- 
state  and    city    guidelines   or 
regulations,    noise  control  treatments 
(e.g.,    special    fan  designs,    lined 
ducts,    mufflers,    etc.)   will    be 
incorporated    into  the   design   in   order 
to  achieve  acceptable    noise   levels. 
Thus,    by   using    proper   noise  control 
design   practice,    it    is    anticipated 
that   noise    impact  due    to   the  proposed 
tunnel    ventilation  buildings  will   be 
avoided  . 

Traffic  Noise   Levels:      Assessment    and 
Possible   Noise  Abatement 

Noise   levels  were  calculated    at 
the   18    noise-sensitive    receptor   sites 
discussed    in    the    FEIS/FSIR.      Table    4 
lists  these   sites    and    further 
generalizes   them   to    include  all    (1) 
existing   activities,    (2)    developed 
lands,    and    (3)    undeveloped    lands    for 
which   development    is    planned, 
designed,    and   programmed    --    where    such 
activities    and    lands    are 
noise-sensitive  and    where   they  may  be 
affected    by   noise   from  project 
roadways.      The    basis    for    these 
generalizations    is   that   the   selected 
analysis    sites    represent   geometrical 
relationships  to   project    roads  that 
are   similar   to  those  for   all 
noise-sensitive    receptors  that  may  be 
significantly   affected    by   noise  from 
these    roads.      Table    4   also    indicates 
the  approximate   number   of    residents 
represented   by   the   receptor   sites. 

Table    5    is    a  noise  summary    for 
the  No-Build   and   the  Two-Lane  Tunnel 
Concept.      It    combines  the  calculated 
noise  from  project   roadways    (these 
include  both   limited-access    roadways 
and    local  streets   —   but   only  those 
involved   in  project    construction, 
either  newly  constructed    or  widened) 
with  estimated    noise  from  other 
sources    added    into  the  total  noise 


level    at   each    receiver.      This    total 
noise    level   allows  meaningful 
intercomparison    among   alternatives. 
Note   that   the  No-Build  Alternative 
contains   no   project   roadways,    and 
therefore   project    noise   for   this   case 
does    not    appear    in   the    table. 

The  FHWA    requires   that    the 
total    roadway  noise   be  compared    to 
their   Noise  Abatement   Criteria    (NAC) 
and    to   existing   noise    levels,    to 
assess   project   noise    impact.      If 
feasible  and    reasonable,    noise 
abatement    is    required    where   this    total 
noise   exceeds    either   of   these    two 
criteria. 

Table   5    lists  the  applicable 
FHWA   Noise  Abatement  Criteria.      The 
criterion    for   sites   2,    8,    9,    12,    19, 
20,    and    22A    is   the    indoor   criterion   of 
the  FHWA.      These   Category-E   sites   have 
no   exterior    land    use  exposed    to   the 
project.      The  criterion    for   all    other 
sites    is   the   FHWA   outdoor   criterion 
(Category    B ) . 

'TaDle    6    follows  directly    from 
these    tabulated    noise    levels    and 
criteria.       It    lists   where    "severe* 
noise    impacts   occur    —    for    'which 
sites,    under    which   alternatives,    and 
whether    the    impact    is    due    to    excess 
over    the  Noise  Abatement   Criterion   or 
due    to    a   significant    (15-decibel) 
increase  over    existing   noise.      The 
word    "severe*    follows   usage 
recommended   by  the   FHWA.      The   FHWA 
states   that    when   the  Noise  Abatement 
Criteria   are   exceeded,    the    noise    level 
is    so    bad   that    substantial   mitigation 
must    be   provided,    when    it    is 
reasonable  and    feasible    to   do    so. 

Where    impact   occurs    in  Table   6, 
noise    barriers   have   been  examined    and 
evaluated,    using   FHWA-approved   barrier 
calculation   procedures.      Such   noise 
barriers,    which    block   the 
line-of-sight   between    receivers    and 
traffic,    and   thereby   reduce   the 
traffic   noise,    are   discussed   in  detail 
in  Section   3.7.1   of  this    report.      In 
summary,    noise    barriers    are    likely   to 
be   built    to   provide   noise  abatement    at 
sites    1,    11,    and    19. 


2.2 


VIBRATION 


This    section   provides 
background   information    related    to   the 
vibration    analysis    for   the  Two-Lane 
Tunnel  Concept   of   the  Third   Harbor 
Tunnel   Project.      The   reader    is 
referred    to   Appendix    6   of   the 
DEIS/DEIR  and   its   Supplement    for 
background   information   on    vibration 
fundamentals,    descriptors, 
measurements,    prediction  methods,    and 
criteria.      For   convenience,    a   summary 
of   the  project    vibration   criteria   is 
provided    in   Table    7. 

Vibration    Assessment    and   Mitigation 

The  assessment    of    potential 
vibration   effects    from  construction 
and   operation   of   the  Two-Lane  Tunnel 
Concept    is    accomplished    by   comparing 
predicted   project    vibrations   with   the 
project    vibration    criteria    (see   Table 
7)    and   with   measured    existing 
vibrations    (where  appropriate).      The 
methodology   for    vibration    predictions 
is   described    in    Sec.    II.    4    of 
DEIS/DEIR   Appendix    5    (pages    97-109). 

The   comparison   of    predicted 
vibrations    with    the   criteria    results 
in    a  set   of   distances    from  project 
vibration    sources    within    which 
different    types    of    vibration    effects 
would    be   expected    to    occur    for    various 
types    of    buildings    or    structures.      The 
estimated    vibration    "impact  distances" 
thereby  determined    for   general    use    in 
this    assessment    are    summarized    in 
Table    8.      The  actual   number   of 
potentially    affected    buildings    and 
structures    is   determined    by   performing 
an   inventory   of   such  structures   within 
the  appropriate    "impact  distances" 
using  land   use   maps.      Assessment    and 
mitigation   of   potential    vibration 
effects    for    the  Two-Lane  Tunnel 
Concept    are   described    below. 

Construction   Period   Effects 

The   major   source  of  ground 
vibration  during  construction   of   the 
Two-Lane  Tunnel  Concept   will    be  pile 
driving   and    slurry  wall   construction, 
with  pile   driving   being  the   dominant 


source.      In   the  Central  Area, 
intermittent   pile   driving  will    occur 
over  a    one    to   two   year   period    for   the 
support   of    relocated    utilities. 
Soldier  piles    will    also  be   driven   over 
a  period  of   approximately    one    year    in 
each   1,000-ft    segment   of  construction 
for   site  preparation,    and    some    sheet 
piles   will  be    driven   for  depressed 
ramps   and    tunnel   crossings.      The 
remainder   of  construction    in  the 
Central  Area  will   primarily    involve 
excavation   and    slurry   wall 
construction   for    about    one    to   1-1/2 
years    in  each   section.      In   the  North, 
South,    and   East    Boston    areas   of   the 
project,    exposure    to   foundation   or 
sheet    pile   driving   vibration    is 
expected    to  occur   for   periods   of   two 
to    three    months    at    nearby   sensitive 
locations . 

Maximum   vibrations    during 
construction   along  the   existing 
Central   Artery   corridor   are   expected 
to   be    3    to    20    times   as    great   as   the 
maximum   vibrations  measured    at    sites   E 
through   I    (see   Sec.    3.6.2   of   the 
FEIS/FEIR).      At    site  J    (Spaulding 
Rehao  llitati  on   Hospital),    maximum 
construction    vibrations    are   not 
expected    to    exceed   existing   maximum 
vibrations    from   commuter   rail 
operations,    but    would   be   continuous 
during    pile   driving    near    this    location. 

Potential    effects   of 
construction-related    vibration    include 
damage    to  structures,    annoyance    to 
people,    and  disruption   of    sensitive 
equipment   operation.      An   assessment    of 
the  potential    effects   for   the  Two-Lane 
Tunnel   Concept    is   provided    in   the 
following   paragraphs.      Where 
appropriate,    mitigation  measures    for 
minimizing  these  effects    are  also 
d  iscussed  . 

Damage   Effects 

A   review   of  the  planned 
construction    indicates   the  potential 
for   structural   damage  caused   by 
vibration    at   the  Hanover   Street  Post 
Office  and    Boston   Police  Academy 
during    soldier  pile   driving   at   the 
Sumner   Tunnel   portal   within    six    feet 
of   these   buildings.      Such   vibration 


could  be   mitigated    by  pre-augering 
holes    (before    the   piles    are    driven)    in 
order   to    increase  the   distance  of   the 
driven   pile   tip  from   the   building 
foundations . 

During    slurry  wall 
construction,    the  potential    for 
structural  damage   exists   for   planned 
excavation    within   one  foot  of   the 
Purity   Cheese  Company   building    in   the 
North   End   and   the   MBTA  Orange   Line 
subway   tunnel  near  North  Washington 
Street.      Methods    for   mitigating 
vibrations    from   slurry  wall 
construction    include   the  use  of 
careful  construction   practices   to 
avoid    impacts  between   the   slurry   vail 
bucket    and   the  adjacent    structures. 

For   construction    across   the 
MBTA   Red   Line    tunnel    in   Fort   Point 
Channel  near    the  Gillette  Company, 
there    is    potential    for    vibration- 
induced    structural   damage   during 
excavation    around    the   subway   tunnel. 
Such   impact   will    be   mitigated    by 
strengthening   of   this    tunnel   prior   to 
construction    as  discussed    in   the 
Supportive   Engineering  Report. 

For   construction    across   the 
MBTA    Red    Line   tunnel    in    Fort    Point 
Channel  near    Summer    Street    and   across 
the    Blue    Line   tunnel    at   State   Street, 
vibration    levels    are    not    expected    to 
exceed    the  criterion    limit    for 
structural   damage    (peak    velocity    of 
1.9    in. /sec).      However,    pile    driving 
at    these   locations    is    expected    to 
result   in   subway   tunnel  ceiling 
vibrations   that  exceed   existing 
vibrations  due    to   train   operations. 
Due    to   the   sensitive   nature  of   these 
tunnels,    it    is    recommended    that 
vibration  mitigation   techniques  be 
investigated   during    project  design. 
Such    techniques    include    water   jetting 
and  pre-excavat ion    for   sheet   pile 
driving   and   pre-augering  and   use   of 
low-displacement  piles   for   bearing 
pile   driving. 

In   terms    of  architectural 
damage,    analysis    estimates    indicate 
that  the  vibration   criteria  for   this 
effect   would   be  exceeded    at 
approximately   26    residential   buildings 


in  the  North   End,    26   office   or 
commercial   buildings,    14    industrial 
buidings,    and    at   the  Boston  Garden   and 
Children's  Museum.      Excessive 
vibration    levels    at   these 
predominantly  historic   buildings   would 
result    f r cm   nearby  pile   driving 
operations.      Potential   mitigation 
techniques    include   those    methods 
described    above.      In   addition,    the 
substitution   of    slurry   wall 
construction   for   pile   driving,    where 
possible,    could    also   be  an  effective 
vibration  mitigation    technique. 

It    is    also   expected   that   the 
0.20    in. /sec.    vibration   criterion   for 
architectural    damage   will  be   exceeded 
at    the   Spaulding   Rehabilitation 
Hospital,    with  a  maximum   estimated 
ground    vibration    velocity   of   0.35 
in. /sec.    during    sheet   pile   driving    for 
the   Leverett  Circle   connector    ramps. 
However,    measurements   have    indicated    a 
maximum  existing   ground    vibration 
level    of   0.47    in. /sec.    due    to    nearby 
commuter    train   traffic,    and, 
therefore,    architectural    damage 
effects    are    not    anticipated    at    this 
b  uilding. 

Annoyance    Effects 

In    terms    of   construction 
vibration   annoyance   effects,    it    is 
estimated   that    the   criteria    for 
residential   buildings    would   be 
exceeded    at    approximately    40 
three-story   residential   buildings    in 
Charlestown,    52    residential   buildings 
in   the  North   End,    Harbor   Tower,    the 
Dockside   Condominiums,    the   Albany 
Street   Apartments    (South   End),    and    at 
the   proposed   Arts   Building    in   South 
Boston    (259   A   Street).      In 
Charlestown,    annoyance   caused    by   pile 
driving   vibration    is   expected    to  occur 
for    about    two    to   three    months,    with 
maximum   vibration   velocities    inside 
the    nearest    residential   buildings    of 
about   0.04    in. /sec. ,    which    could   be 
characterized   as    "easily   noticeable." 
In  the  North  End,    annoyance   due    to 
pile   driving   vibration    is   expected    to 
occur    intermittently   over  a    one    to   two 
year  period   during   utility   relocation 
and   for    about    one    year    during   site 
preparation.      Maximum  vibration 


velocities    inside   the    nearest 
residential    buildings    are   expected    to 
be   on  the   order   of   1.0    in. /sec,   which 
could  be  characterized    as  "very 
unpleasant."      Note   that  building 
vibration    in   this    area  during   slurry 
wall   construction,    occurring   for   about 
1   to   1-1/2    years,    is   expected    to    be 
one-tenth  as  great    as  during    pile 
driving,    affecting   about   one-half   as 
many  people.      At   Harbor   Towers,    it    is 
expected    that    residents    on   the   four 
lowest    floors   of  the   building  closest 
to   the  Central   Artery   would   be  annoyed 
by   vibration   during   pile   driving   for 
nearby   utility    relocation.      Building 
vibration    velocities    of   0.05    in. /sec. 
or    less    are  expected   during   this 
operation,    which   could   be 
characterized    as   "easily  noticeable." 
At    the   Dockside  Condominiums, 
vibration    annoyance    is    expected    to 
occur    for  about   two    months  during    pile 
driving    for    the   temporary  Gillette 
water    intake  pipe    supports.      Maximum 
building    vibration    velocities 
experienced    during    this    period    would 
be    on    the    order    of    0.03    in. /sec,    which 
could    be   characterized    as   "strongly 
noticeable."      At    the   Union   Park/Albany 
Street   Apartments,    residents    living 
within    about    20  0    feet    of    Albany   Street 
would     likely   be  annoyed    by    vibration 
during    pile    driving    for    a    nearby 
ramp.       Pile    driving    operations    are 
expected    to   occur    near    this    location 
for    at   most    two    months,    producing 
building    peak    velocities    of   0.04 
in. /sec.    or    less;    such   vibration 
levels   could    be   characterized    as 
"easily  noticeable."      Finally, 
annoyance   caused    by   pile    driving 
vibration    in    South    Boston    is    expected 
to    occur    for   about    two    to   three    mcnths 
in    the   vicinity    of    the  proposed    Arts 
Building    at    259    A    Street.      Maximum 
vibration    velocities    inside   the 
nearest    residential    buildings    are 
expected    to   be  about   0.2    in. /sec, 
which   could   be  characterized    as 
"unpleasa  nt ." 

In    addition   to   the  above 
residential    buildings,    annoyance 
effects    are  anticipated    for  about    41 
office   or   commercial   buildings,    29 
industrial   buildings,    and    11 
institutional    or    hotel  buildings.      The 


latter    group    includes   Bunker    Hill 
Community   College    in   Charlestown,    the 
HDC   Police  Station    at   Leverett  Circle, 
St.    Mary's   Church,    the  Hanover    Street 
Post  Office,    Boston   Police   Academy, 
and   Paul   Revere  House    in   the  North 
End,    Boston  Garden,    the  Oliver   Street 
Fire  Staton  plus   the   Long   Wharf 
Marriott,    Bostonian   and   Logan  Airport 
Hilton  hotels.      Annoyance   effects    are 
also  anticipated    at   the   Spaulding 
Rehabilitation   Hospital    for    about    two 
months    during    sheet   pile   driving   for 
the    nearby  Leverett   Circle   connector 
ramps.      Maximum   building   vibrations 
during  this   period    are  expected    to 
range   between   0.02   and   0.2    in. /sec.  , 
depending    oi    location   within  the 
building.      Such    levels   of   vibration 
could  be   characterized   as    "easily 
noticeable"    to    "unpleasant." 

Potential   mitigation    techniques 
for   alleviating  the   above   effects 
include  water    jetting    and 
pre-excavati on   for    sheet    pile   driving 
and   pre-augering    and    the   use    of 
low-d  isp  la  cement- type   piles    for 
bearing    pile    driving.       In    addition, 
the    substitution   of    slurry    wall 
construction    for    sheet    pile   driving, 
where   possible,    could    also    be   an 
effective    vibration  mitigation 
technique.      Methods    for    mitigating 
vibration    f r  cm    slurry    wall 
construction    include   the  use   of 
careful    construction   practices    to 
minimize    impacts   between   the    slurry 
wall   bucket    and   the  ground   or    adjacent 
structures.      The   feasibility   and 
effectiveness   of   the   above   mitigation 
techniques    will  depend    on   site- 
specific    conditions    and    should    be 
further    evaluated   during    project 
design . 

Effects    on    Sensitive   Equipment 

The   effects   of  construction 
vibration    on    sensitive   equipment 
operation   are  of  particular   concern    at 
the  Gillette   Company   facilities    in 
South   Boston.      The    results   of   the 
present   evaluation    indicate   that 
building   vibrations    from    tunnel 
construction   are  expected    to   be    less 
than  the   maximum  existng   vibrations 
measured    near    sensitive   equipment    at 


Gillette.      Higher   levels  of   vibration 
would   be   expected,    however,    during 
pile   driving    for   the   supports    of   a 
temporary  water    intake  pipe  for 
Gillette,    along   the   east    side  of   Fort 
Point  Channel.      This    activity   would  be 
closest   to   Building  Z,    inside  which 
the  highest   existing   vibrations   were 
measured.      As    a   result,    vibrations 
caused   by  this    activity   would   be 
expected    to   exceed   maximum  existing 
vibrations    at   only   2   out   of    11 
sensitive  locations,    with   estimated 
peak    velocities    of    0.033    in. /sec.    at 
Gillette   measurement  position    10    and 
0.045    in. /sec.    at  position    11.      It    is 
anticipated    that    such   vibration   could 
be   mitigated   by  the  use  of 
low-displacement  piles    and/or   by 
coordinating    pile    driving   operations 
with  Gillette   to  avoid    any 
interference  with    sensitive   equipment 
operation . 

Summary 

A   general   summary    of 
anticipated    building    vibration    effects 
for   construction    of   the  Two-lane 
Tunnel   Concept    is    provided    in   Table 
9.      This    table    indicates    the 
approximate   number   and   types    of 
buildings   which   are    expected    to    be 
subject    to    vibration   damage  or 
annoyance    effects.      Assuming   a 
population   density    of   34    people   per 
acre   in   the  North   End,    and    an   affected 
area  of    25    acres,    it    is   estimated    that 
approximately   2,100    people    in   the 
North   End   would   be   disturbed    by 
vibration  during    pile    driving.      During 
slurry   wall   construction,    this   number 
would   be    reduced    by    about    one   half. 
Assuming   that   elsewhere    in   the  project 
area,    an   average  of  two   people   occupy 
each   residential    unit,    it    is    estimated 
than  an   additional   500    residents  would 
be  annoyed   by   pile   driving   vibration. 
Therefore,    it    is    estimated    that 
approximately   2,600    people   living    in 
the  project    area  would   be  annoyed    by 
vibration  during   some  portion  of  the 
construction   period  for   the  Two-Lane 
Tunnel  Concept.      It    is   expected    that 
this  number   could   be   reduced    by  the 
use   of  the   vibration  mitigation 
techniques  discussed    above. 


Long-Term   Effects 

■No  adverse   long-term    (i.e., 
traffic)    vibration   effects    are 
anticipated    after    implementation   of 
the  Two-Lane  Tunnel   Concept.      In   fact, 
some  long-term   vibration  benefits   can 
be  expected    after  depression   of  the 
elevated   portion   of   the  Central 
Artery.      In  particular,    at    locations 
near   existing  Central   Artery   columns 
where    traffic   vibrations    are    now 
perceptible,    vibrations    are   expected 
to  became    imperceptible  after   the 
viaduct   is    removed. 

As  no  long-term  vibration 
impacts  have  been  identified,  no 
mitigating   measures    are    required. 


is 


BO         ■-«. 

a          o" 

•H      CU          0) 

4J     93    J 

O^ 

CO    -H 

•~o 

Tl  5  < 

«   Z    03 

Cd          -q 

to 

as 

o 

H 

a. 

3 

Ed 

> 


a 
o 

jj  a" 

CJ     OJ        II 
3    to   J 

4J     O    < 

CO    SB    33 

a       -a 


c 

4-1  O 

01     CO  tH 

U      0)  -J 

C     M  U 

«j    cfl  2 

"    a  u 

3    Z  U 

•w  CO 

Q    O  c 


a 

H 
c/: 

z 
o 

Ed 

a. 


o 
c 

0- 


CO 
01 

> 

u  —> 

U  u 

O  oj 

•i-l  C 

O  U 

£  2 


c     • 

01 

CO     <r* 

0) 

z 


u 

o 

a 

01 

CJ 

s 


I 


I 

u-i 


I 


I 


I 

co 
co 


a. 

c 


3 

E- 


0) 
co 

3 
O 


01 

u 

01 

> 

LU 


3 

-a 


i 

o 
3 

■3 

C 
03 


e 

co 

a 


to 

01 


03 

G 


c 


i 

o 

3 

H 


co 
I 


I 
<J3 


I 


m 
I 

CO 

co 


a. 
O 


03 


01 
OS 


l 

o 

3 


3 
I 

o 


o 

cnj 


to 
c 

■Jl 
3 
O 


3 


03 
C_> 


I — 
CO 

I 

<N 

CO 


— I    I 

vO    — i 


*    * 

c^  o\ 

O-v   o> 

\0    vO 

O    vO 

O  LO 

co  co 

I  I 

lo  o 

r^  co 


CNI    CM 
CM    — . 


I 

O 
3 
H 

^3 

-o 


23 
I 

o 


01 

o 
c 
cu 

T3 
•r* 
CO 
0) 

o£ 

01 
CJ 

03 


3 
03 

s 


4) 


O 

3 


"3 

"3 

3 
I 

2 


01 
u, 

CJ 

c 


I      I 


o>  n 

r^  CO 

I  I 

<r  co 


c 
O 

T3     CU 

tH  03 

3  J 

33  I 

I  O 

C  3 


u 


co 
u 


03 

Cu 


c 
o 


03 
3 


CU 
3 

o 


C 


3 

c 

£ 

o 


01 


6 


CO 

0) 

aj  «•> 

on 

4)    < 

■H 

0 

bs§ 

£ 

3~ 

60         ^ 

a  c 

■h  o>     o 

JJ  CO    J 

CO  -H 

■H  0   < 

M  Z   ao 

fit]         -fl 


co 

at 
O 


fij 

u 

fit] 
at 

fij 

> 


to 
z 
fit] 

C/5 

>- 

X 

at 

< 
fij 

z 

~       E- 
_       < 

~       fid 

~       E- 

H    £ 

ad 


c 

0 
—I 
•J 

u 

0) 

01 

m 

3 

CO 

-] 

ON 

w 

i-i 

1 

u 

5 

< 

00 

33 

=3 

00 

C 

T3 

s 

U  O 

41     CO  —i 

O    01  U 

C     U  O   '-> 

CO     CO  3    U 

u   _g  u    fib 

a  Z  u  s_* 

— "  CO 

Q    c  c 


"c3 


to 
2 


at 


CO 

01 

> 

CJ      W 

o)   n 
o    u 

-L     j_l 


t 

o 

s 

(fit 


c     • 

iz- 

01 

a  s 

CO    -H 

f 


o. 

OJ 

y 

3 


CO 

CNI 

I 

oo 


* 
O 


01 
0 


C 

0 

u 

CO 

• 

0 

M  33 

-o 

^-t 

• 

30 

o 

co 

CO 

j_i 

• 

£ 

u 

co 

T3 

01 

• 

CO 

< 

o 

Q.  ON 

0 

in 

CN 

CM 

I 


u~i 


CO 
I 


— 
C 

o 

CO 

T 

o 

3 


CJ 

CO 

3 


to 

Ou 

rj 
CJ 
f- 

c 
o 

1-1 

o 
oa 


ON 

I 
<r 


a. 
c 


E 
O 
-a 
c 
c 
cj 

ai 

-a 


o 
a 


i 
en 


on 


m 

oo 

l 

co 


— 
O 


I 

O 
3 

H 


-a 
c 
3 
o 


5n 

CO 


J3 

cj 


o 

OS 


on 
I 


I 

c 


C 
01 


v 

c 
c 
z 


u 

CO 

a. 
< 


c 


I 


en 


I 
CNI 


CO 


on 


00 
vO 


UN 

oo 


I 

00 
\0 


I 

o 

3 
E- 


Cfl 
01 

cj 
c 

0) 

T3 


01 

OS 


0)  c 

a)  -h 

u  o 

i-l  9- 

CO 

co 

_^  01 

CJ  i-l 


1)    <J-I 
>     01 

to  — ) 


a 
u 
< 

c 
o 


CO 
01 

1-1 
o 

CJ 

ot 

c 
c 

i-J 

CO 

o 

30 


CO 


O 
OJ 

CO 

I 
3 


on 

CO 


CO 

.- V 

CJ 

i-l 

o 

01 

C 

01 

01 

u 

•a 

LJ 

-—* 

CO 

co 

u 

l-l 

OS 

01 

i-J 

u 

l-l 

01 

o 

01 

Dj 

sn 

-C 

u 
to 
OJ 
C 


CJ  t-> 

s  u 

'CJ  O 

u  Z 


-3 
03 


co 


U 

z 


X 

M 


> 

a: 


< 


CO 


H 
U 

aa 
E- 

CO 

z 

3 


U 
IS 


c 
o 

4J    —I 

a)    O 
-J 

I     i-i 
41 

s 
c 


I 


01 

> 

TJ    ■H 

>—    *j 

"H  OJ 

3  C 

33  U 

I  il 

Si! 


ffl      T-l 

eg  co 

4) 


l-i 
O 
4J 

a 

4) 

u 

e2 


(-1 

L4 

j_i 

1-1 

u 

4-) 

JJ 

4-1 

4-1 

o 

0 

c 

O 

c 

eg 

eg 

eg 

c 

c 

c 

eg 

c 

eg 

i-i 

u 

l-l 

eg 

T^ 

-rH 

i_i 

■H 

4-1 

<u 

41 

41 

4-1 

s 

2: 

U) 

2£ 

U3 

■o 

•a 

-a 

en 

J3 

-a 

0 

o 

0 

-D 

3 

3 

s 

2£ 

r 

~ 

CO 

CO 

co 

c 

eg 

4-1 

en 

3 
CO 


01 

c 
o 


4) 

o 


o  OJ 

C  3 

_  O 

s:  z 


ea 
01 

-a 


u  u 

o  o  ai 

C  3  3 

5  5  z 


CM-  0> 

C  Q 

2  2 


2 


3 
CO 


C 
CNI 


r"i  — • 


—  CNI 


4) 

3 


a 

E 

4-1 

.* 

£ 

M 

3 

c 

u 

^H 

01 

3 

0) 

01 

4) 

OJ 

<g 

eg 

T3 

■H 

en 

E 

E 

Cn 

EL, 

4-4 

T-* 

-o 

~ 

Zj 

4-1 

3 

■H 

M 

en 

i— 1 

2: 

■H 

l-i 

O 

e 

Q. 

CJ 

01 

•H 

c 

eg 

eg 

en 

tH 

c£ 

3 

Sn 

t-l 

T3 

c 

a 

O 

en 

^ 

33 

4-1 

E 

C 

< 

4-1 

2C 

3 

0) 

U 

^■^v 

I-I 

0 

3 

4-1 

a 

O 

a 

4-1 

eg 

en 

C 

eg 

-a 

O 

4-1 

01 

• 

2£ 

eg 

OJ 

Cu 

p 

4-1 

o 

IX 

c 

fe 

01 

(-1 

> 

J3 

i— i 

^ 

01 

a 

4-1 

0 

4> 

01 

T-( 

eg 

eg 

CU 

L4 

4-1 

» 

en 

eg 

CJ 

J>N 

1-1 

> 

Dd 

r» 

T-t 

eg 

3 

o 

O 

01 

eg 

4J 

M 

Ol 

V. 

£ 

s 

O 

H 

-3 

32 

E- 

01 

1 — 1 

CO 

en 

as 

eg 

eg 

u 

01 

-a 

0- 

-o 

o> 

S 

E 

>N 

U-l 

l-i 

en 

JZ 

c 

■— * 

Pn 

c 
eg 

J3 

(-1 

i— i 

• 

^H 

a 

I-I 

O 

O 

4-1 

0 

en 

J3 

eg 

u 

en 

eg 

r— 1 

c 

4) 

.a 

ex 

3 

JJ 

_* 

0 

3 

eg 

en 

en 

•H 

■H 

4-1 

u 

O 

o 

en 

u 

4-1 

"O 

j3 

eg 

eg 

4-1 

3 

C3 

eg 

u 

CO 

O 

0 

O 

1— ^ 

w 

cj 

z 

U 

co 

O 

2 

* 

— 

w 

33 

Q 

oi 

10 


> 


u 

U 

a 


c 
o 


41    u 


41 

> 

■73  ,-> 
~-  *«< 
■H  (8 
3     C 

I  I     -J 

!5S 


c 

• 

s& 

0) 

u 

01 

a 

4J 

03 

=>H 

0 

05 

4) 

X 

u 
o 
u 

a. 
n 
u 


01 

c 
o 

2 


u 
o 


01  0)  01 

e  e  c 

o  o  o 

Z  2  2 


o 

2 


—  m 


o 

2 


oo 


U) 

01 

01 

u 

£ 

<fl 

' V 

c 

01 

4J 

01 

c 

u 

Ol 

T3 

'    o 

c 

01 

-w 

T-J 

Ol 

u 

<n 

4-1 

-a 

4-1 

01 

to 

tH 

C/5 

Ctf 

4) 

en 

4-1     1-1 

U 
O 

.2 

a 

o>    c 

Ol 

4-1 

Ol    >w 

ceS 

4-1 

Ui 

u   o 

01 

O 

4->  a- 

c 

X. 

01 

Pu 

en 

o 

U 

u 

en 

4-1 

03 

4-1 

4-1 

^     OJ 

t/1 

BL. 

C/3 

O 

a  -h 

o 

■H      1-1 

03 

0 

c 

.c 

Vj    U-i 

tH 

Ol 

4-1 

QJ    '4-J 

u 

N 

E 

1-1 

>    oi 

tn 

u 

01 

o 

aj  n 

03 

o 

Ui 

2 

ZC  v>-' 

M 

a- 

03 

■w 

11 


•v 

-*.  a) 

• 

•v    01 

o 

v   a. 

■ 

V   VI 

a 

CO 

CO  - 

3 

o 

m 

o 

m 

o 

o 

LTI 

o 

<r 

un 

CM 

en 

m 

<■ 

LO 

^~^ 

vO 

*^ 

o  CT* 

m 

00    ON 

^^ 

-s^ 

00   -v. 

"\ 

^^ 

m 

vO 

Cri 

o 

-T 

0> 

m  — • 

-H 

CM    CN1 

vO 

O 

cm  a^ 

00 

CM 

m 

-CT 

—H 

en 

— H 

— « 

m 

CM 

CM 

en 

en 


Z 
O 
H 
H 

s- 
O 

-: 

Z 


z 


1/3 

z 

o 

H 


>         oi 
«  o  a 

m   u    3 

B    a  i-H 

<    o 

> 


s 

3   X 

■H      CJ 

■O     3 

3£ 


5     5 


0   -C 
H     5) 

> 


cj 


3   -* 

— .  s- 
0 

>  r 

< 


o 
o 

CM 

r-. 


m      en 


en       en 


en  en      en      esi  o 


C       O 
u-i      un 


-3-      <r 


C    C 


O      O  oo 

LO         —.CM 


C3 

c 

C 

c 

a 

VT 

CM 

00 

CO 

CM 

<r 

r-^ 

CNI 

oo 

en 

— « 

CM 

-£■ 

in  -<r      -a- 

cm   o       en 


en 


en 


C    00        ON 
—     CM         <^ 


CO       =2 

U   2 

g          g 

^— '    N^ 

■^-^ * 

^c 

<- 

■>c 

C 

CM    OO 

^o 

CO    — ' 

CO 

t^J 

CC     — 

^* 

^.T 

- 

-c 

vC 

^o 

0C 

en 

o 

-J    M3 

cm 

~->  lh 

<r 

■3 

— .     u~\ 

o 

c; 

3 

c*l 

^O 

— I 

vO 

vO 

vD 

CM    CM 

C 

<r  un 

r-^ 

— 

<r  lpi 

r-> 

C^ 

<r 

X 

— 

*» 

— 

m, 

B,            m. 

m 

■> 

A 

* 

■I 

■> 

«> 

•> 

CM 

<r 

o> 

cm  m 

— ' 

— 

— 

CN) 

r*- 

— 

<T 

OJ 

Q. 

Q 

c 

Q. 

E 

>> 

^ 

£ 

E 

E 

to 

C 

c 

CO 

to 

ca 

U 

CO 

CO 

u 

u 

1 

1 
U-l 

en 
en 

XI 

i— t 

1 

U-i 

1 

U-i 

4-1 

cn 

>N 

CO 

c 

U-l 

CO 

B 

< 

E 

<; 

U-* 

a- 

01 

2 

o 

O 

a. 

O 

o 

0 

0 

3 

~Z 

M 

w 

■si 

i-w 

u 

o 

a 

-2 

u 

o 

1 — 1 

CO 

c 

Eg 

CO 

5 

§ 

m 

CO 

ID 

CO 

0) 

■a 

U-. 

4-1 

u 

5 

U-l 

4-1 

g 

§ 

01 

E 
O 

o 

Ui 

CO 

-J 

o 

u 

c^ 

C 

c 

• 

• 

01 

01 

• 

• 

X 

c 

Ul 

C5 

>* 

i_l 

>> 

>N 

>>  cc 

l-l 

i. 

3 

4-1 

CJ 

ofl 

CC 

4-1 

01 

>, 

-T 

^ 

3 

U-l 

>s 

>> 

'_ 

CO 

u 

u 

u 

01 

01 

CO 

> 

■o 

-a 

CO 

> 

u 

i-i 

4J 

o 

u 

a 

01 

0) 

a 

01 

.- 

■a 

t3 

• 

< 

■H 

T-* 

< 

01 

01 

01 

T3 

4-1 

01 

s 

4-J 

>N 

i-l 

4-1 

u 

u 

c 

c 

s 

JZ 

u 

u 

J= 

4-1 

-* 

4-1 

— 

cfl 

4-1 

CO 

-U 

^ 

CO 

^ 

Ul 

< 

^ 

1-1 

3 

— '' 

4-1 

u 

01 

on 

ca 

4-1 

u 

u 

01 

< 

3. 

£ 

CU 

cn 

0 

4-1 

a 

4-1 

C 

CO 

jC 

C 

U-l 

U-l 

SI 

4-1 

>, 

>> 

3 

4-1 

o 

CO 

CO 

as 

i — 1 

-H 

. — 1 

-H 

r-t 

Cu 

O 

0 

Q. 

0 

CO 

CO 

to 

O 

cn 

r— j 

cn 

i— t 

D. 

0) 

i— i 

^ 

CO 

< 

CO 

CO 

CO 

•—i 

6u 

Ol 

3 

3 

Cu 

01 

CO 

■Si 

CO 

o 

CJ 

~ 

01 

CO 

>, 

c 

Ul 

u 

U 

u 

• 

£ 

c* 

O 

_c 

T3 

-a 

x: 

Li 

5 

l-i 

Ul 

■H 

4-1 

gj 

Ui 

c 

CO 

J-l 

E 

i-l 

j_i 

i-l 

3 

u 

4-1 

-a 

4-J 

u 

CO 

cfl 

4-1 

CJ 

4-1 

4J 

Q. 

> 

Ui 

T3 

4-1 

CO 

jQ 

c 

o 

c 

c 

C 

3 

Ul 

c 

cn 

1-1 

O 

o 

cn 

i-i 

C 

c 

Ui 

3 

---i 

c 

XI 

i-H 

01 

u 

01 

J 

01 

O 

O 

0 

CO 

0) 

o 

u 

u 

01 

o 

CJ 

o 

01 

o 

01 

o 

Ui 

01 

r-4 

< 

CJ 

U-l 

u 

CJ 

u 

u 

oo 

z 

Oi 

3 

Q 

ca 

aa 

3 

Q 

CJ 

4-1 

CJ 

4-J 

CO 

fcu 

ca 

CJ 

<c 

a 
S 

S3 

CO    CO 
CO 


12 


•o 

* 

0) 

o> 

0) 

a 

01 

w 

a 

u 

• 

CJ 

• 

CM 


m      O 
-a-      — 


in 


in 

CN 


in 

CM 


in 

CN 


in 

CN 


u 

0 

g 

u 

3 

a 

3 

3 

0 

> 

5"3 

CO     3 
i3   # 


-cr      r-. 


CN 


C  <r 
in  cn 


<r  in 

CN     CN 


31         CN 
CN         _ 


S 

3   .* 

«    u 

T3     3 
2£ 


CJ\ 


cn 


in  cn 


ac  G 

— I    CN 


C 

in 


is 
B 


CJ  u 

-1  "  "A  - 

co    u    a     • 

H   <u   o 
>  >  r 

< 


33 
33 


33    \0 

in   q 

<r 

m   r^. 

33   r^ 

<r 

cn   in 

ac 

.~l         33 


E 

o 

1 

1 

0 

4J 

u 

_C3 

u 

0 

<J3 

u 

<-a 

-a 

™ 

-t3 

y! 

— 

4-1 

0 

CM 

u 

a. 

c 

01 

c 

™ 

T-f 

4-1 

Q. 

a. 

a 

CO 

cn 

CO 

CiJ 

u 

3 

c 

E 

c 

E 

0 

-^ 

^— ' 

G 

M 

cl 

E 

c 

CO 

01 

CO 

s--^ 

• 

O- 

■ 

o 

0 

C 

aa 

23 

£ 

to 

sj 

u 

0) 

u 

■ 

T3 

o 

T3 

cn 

23 

u 

■H 

<S1 

T. 

CO 

Li 

01 

1 

3 

1 

2 

Bd 

u 

a: 

0 

2 

U-i 

-J 

u 

-H 

1 

r— I 

3 

c 

4-1 

c 

a 

c_ 

u 

^ 

SN 

1 

01 

U-i 

01 

4-1 

o 

Ol 

O 

cn 

cn 

O 

>s 

V 

>> 

l-i 

U 

o 

c 

c 

14-4 

c 

01 

J3 

en 

cn 

E 

cn 

u 

:£ 

2C 

u 

J-) 

3 

oj 

o> 

01 

o 

c 

o 

c 

J3 

1—1 

■w ' 

i — i 

en 

01 

O 

OJ 

■z. 

C/l 

SJ 

r^ 

jj 

4-1 

> 

3 

3 

0) 

CU 

o 

CJ 

u 

u 

—1 

2> 

°o 

u 

£ 

< 

o 

4J 

• 

4-J 

o 

c 

• 

a 

& 

a 

U_| 

M 

o 

• 

0 

^ 

1 

CO 

< 

d 

4-1 

4-1 

4-1 

c 

/*V 

u 

c 

< 

CxJ 

1-1 

4-1 

4J 

5 

5 

E 

CJ 

cn 

TJ 

cn 

T3 

CO 

3 

C 

cn 

3 

c 

en 

■J~. 

c 

^H 

CO 

—I 

-^ 

01 

01 

4-1 

E 

4-1 

4-1 

4-1 

a 

4-1 

Q 

o 

-^_" 

CO 

u 

CO 

4-1 

u 

cn 

u 

cn 

u 

CO 

u 

u 

U 

cfl 

i— J 

Li 

~ 

-- 

c 

C3 

u 

u 

Li 

£ 

QJ 

0 

01 

o 

CU 

-a 

u 

Ol 

— 

O 

O 

u 

01 

0 

CO 

01 

01 

0) 

7Z 

iw 

4-1 

4J 

4-1 

CO 

4-1 

Q. 

4-1 

CL 

4-1 

01 

1 

4-1 

CU 

a. 

CL 

1 

c 

CL 

l_, 

c 

E 

p 

O-i 

■H 

c 

•H 

C 

1—1 

1-1 

o 

Li 

o 

u 

CO 

U-l 

m 

cn 

u 

U 

14-1 

c 

Li 

1 

c 

01 

0) 

L. 

"TIT 

01 

X 

OJ 

u 

O 

u 

o 

u 

o 

o 

14-1 

o 

o 

-H 

t4 

CM 

3 

■H 

c 

3 

u 

u 

" 

~ 

CJ 

<u 

U 

< 

Sm 

CL 

CU 

Q. 

a. 

Q. 

O 

Cu 

o.< 

< 

0 

4-1 

< 

0 

4-1 

S3 

32 

CO 

H-* 

01     1) 

<r 

ias 

m 

to  cn 

fl 

01 

r 

I 

00 


C3> 
00 


13 


•o 

V. 

m 

T3 
11 

■SL 

01 

en 

O. 

C/3 

a 

CJ 

■B 

m 

O 

O 

O 

U-l 

<■ 

in 

m 

m 

CN 

CM 

CN 

m 

CN 

ON 

o 

-^ 

in 

p~ 

O 

-^ 

00 

o 

-^ 

in 

*-^ 

m 

m 

CN 

vO 

m 

- ' 

CN 

CN 

CO 

o 

CN 

<■ 

CN 

CN 

00 

CN 

<r 

r-- 

CN 

CN 

CN 

CN 

CN 

u 

2 


>   o 
n    3 


o  a 

u     3 

<   o 

> 

01 

so 

CO 


o 


oo 


C 

CM 

en 


o 

O 

MO 

00 

r~ 

CO 

m 

CN 

r*-        r-~        p*.        I — u0        nO        sJD        ~CT        <T        uC  -cJ" 

mrif—icnmrnc-iciroci  en 


<T       \D       r~~ 

en      en      en 


T3 


a 

3  Jd 

■H  U 

■0  3 


(I 

B£ 
CO 
U 

s 
u 
u 

u 

.- 


o 

in 


O       O 


C      o      cn      on      C 


o     o 

in      in 


O 
m 


c 
c 
u 


H 

3 

H 


c8  u  a  ~ 

H    V    0 
>   >   X 

< 


x 


x      x 
— .       c*j 

<T  — 


x 
*43 


cn      ^c 
in       c 


co       cj        CM 

<r      in      in 

vO       — <        — I 


CO 

0J 

1 

c 

0 

*~\ 

J- 

CO 

CO 

z 

01 

^ 

U-l 

3 

4-1 

-•-V 

-H 

l-i 

33 

33 

-^ 

0 

CO 

• 

ro 

-^ 

33 

2 

CO 

u 

c 

-1 

2 

1-1 

cj 

co 

2 

CO 

CL 

G 

a. 

3 

CO 

* — 

CO 

^^ 

"« — ^ 

• 

o 

e 

c 

4J 

— 

e 

0 

4) 

.* 

01 

01 

01 

01 

co 

e 

CJ 

c 

CO 

4J 

iH 

C 

33 

c 

— 

^ — ■* 

33 

M 

M 

> 

> 

1-1 

CO 

C- 

c; 

u 

Li 

U) 

Li 

2 

s 

o 

CO 

• 

*Z 

^^ 

-a 

TJ 

< 

< 

33 

1 

i_i 

= 

p 

<— 

1 

01 

CO 

i_l 

4-1 

a. 

•-^ 

--J 

2 

U-l 

i 

CO 

C3 

U 

U-l 

1— 1 

>N 

--I 

>> 

CO 

>, 

E 

u 

l-i 

-a 

-a 

U-l 

c 

Li 

O 

U-l 

Li 

CJ 

>. 

u 

3 

1-1 

u 

ca 

• 

33 

33 

i-i 

i-i 

— i 

O 

0 

1 

o 

4-1 

O 

CO 

s-^ 

CO 

oi 

fr, 

01 

-a 

01 

u 

01 

o 

0 

u-i 

4-1 

— 

3 

i_i 

1 

u 

CO 

4-1 

1 

> 

p 

c 

U-l 

U_i 

■ 

go 

33 

U-l 

33 

33 

01 

— ■! 

33 

33 

33 

CJ 

* 

-3 

Li 

-ii 

£ 

0 

a 

U-l 

< 

3 

5 

Ui 

u 

4-1 

2 

2 

o 

2 

2 

Li 

2 

co 

CO 

CO 

■^ 

4J 
CO 

* 

<; 

u 

u 

U-l 

O 

o 

01 

0) 

3i 

01 

«s 

CO 

33 

0 

<J 

4-1 

4-1 

JC 

_c 

en 

en 

33 

en 

en 

> 

en 

en 

en 

en 

• 

01 

~ 

0) 

1 

-H 

•--1 

CO 

CD 

4J 

4-1 

Q. 

a*- 

o> 

CO 

ON 

CN 

01 

CN 

CN 

CN 

ON 

4J 

T3 

a 

CJ 

-H 

CO 

>> 

4-1 

a 

01 

3 

3 

S 

l 

1 

1 

1 

-^ 

1 

1 

1 

1 

CO 

Li 
CO 

> 

CO 

4-1 

CO 

01 

u 

u 

c 

-H 

i—t 

Oi 

3£ 

CO 

U-( 

c 

U-l 

c 

4-1 

0) 

CO 

Li 

u 

U 

E 

c 

u 

o 

u 

c 

c 

4-1 

^ 

CO 

CO 

3 

3 

1 

T-l 

c8 

CO 

3: 

3 

u 

3 

01 

3 

4-1 

r* 

J3 

0) 

01 

c 

4-1 

4-1 

4-J 

4J 

4J 

Li 

4J 

4J 

JJ 

4J 

CO 

u-l 

CO 

H 

u 

< 

6 

CJ 

2 

2 

o 

Ct4 

Oi 

Cti 

Oi. 

3i 

Ui 

OS 

Oi 

04 

cd 

X. 

OJ     0) 

co  v: 
ro 

f 


14 


T3 

■^ 

HI 

T3 

,0) 

HI 

a 

4J 

to 

a 

CO 

a> 

u 

" 

LO 

in 

CN 

CN 

^^ 

LO 

— ^ 

o 

U1 

o 

CN 

u~\ 

CN 

CN 

CN 

CN 

CN 

u~i 

O 

o 

LO 

m 

CN 

CN 

CN 

<n 

CN 

<r 

-°    0    I 

a    3  H 


>   u 

fl     3 


c 

vO 

<r 

— « 

<■ 

c 

— t 

CN 

a 

3  -* 
T3  3 
2* 


I" 

N 

I* 
i< 


-  -  i  = 

o  1  ~  £ 

H  "a  o 

>  >  X 


=C        C-: 


1 

JX 

1 

" 

p.. 

£ 

D 

j^ 

u 

u 

~ 

E 

CI 

M 

u 

>s 

§ 

1-1 

CB 

01 

— 

c 

2; 

03 

^* 

^— s 

~ 

u 

ni 

'Si 

2- 

J-l 

r~*. 

— . 

o 

*-N 

u 

*-* 

'M 

<0 

B 

w 

o 

3 

03 

fO 

• 

CO 

J-J 

22 

0) 

• 

1 

c/: 

4-1 

a: 

CJ 

z 

a 

» 

UJ 

U 

3 

i-J 

U 

c 

CO 

~* 

*— > 

LJ 

c 

■ — ' 

00 

u 

N— ^ 

^^ 

fi 

.-— ■. 

j-j 

^w 

c 

— ^ 

CO 

^-^ 

•H 

ij 

3 

CO 

c 

^ 

/-^ 

3 

^ 

00 

o 

r— ( 

^ 

u 

o 

3 

32 

c 

o 

— 

o 

:£ 

a 

«— i 

§ 

Ul 

s 

c 

~^ 

^^ 

CJ 

u 

o 

1^1 

2 

cc 

•^J 

2C 

22 

— 

z 

3 

■u 

t: 

_1 

s 

C_j 

c 

£ 

U-i 

2: 

o 

CO 

• 

v — ' 

01 

z 

CO 

01 

CO 

en 

— 

LJ 

CO 

:/: 

1 

O 

0 

u 

i_J 

i_t 

i_l 

*— ' 

CO 

> 

>, 

iC 

^ 

>% 

■ 

J_J 

-*-v 

>-. 

01 

>, 

r-H 

>,  co 

• 

u 

■-H 

>, 

>^ 

-^ 

>, 

>> 

>1 

Ul 

c 

c 

u 

.^ 

u 

i_j 

O 

bo 

>N 

u 

i-J 

u 

3 

u 

u 

< 

o 

-o 

u 

)-. 

^H 

u 

u 

CO 

o> 

--H 

0 

OJ 

i_j 

o 

V 

CO 

— * 

c 

l-H 

cu 

CO 

01 

u. 

01 

-a 

CO 

01 

c 

01 

01 

o 

01 

il 

3 

i_l 

J_l 

4J 

4-1 

Ui 

4-) 

u 

•H 

c 

LJ 

2 

i_l 

1 

i_t 

CO 

01 

> 

1 — 1 

u 

LJ 

1 

u 

i-J 

-3 

u 

M 

M 

'_ 

o 

00 

u 

c 

OJ 

_C 

c 

^ 

1 

^ 

^ 

S 

o 

1— 1 

CJ 

< 

a 

u 

• 

^ 

l_ 

CO 

< 

CO 

C 

< 

Z 

< 

o 

j-i 

w 

3 

tJ 

u 

CO 

CO 

AJ 

< 

i_l 

<; 

a 

3 

-»-< 

! 

— 

J_l 

T-* 

03 

<Tv 

c 

CO 

™ 

T-< 

u- 

CJ 

M 

co 

OS 

01 

c 

ZJ 

o 

2 

i) 

tx 

X 

3 

— H 

u 

a; 

0) 

a. 

01 

l 

'J 

u 

T-l 

CO 

■V 

a 

— t 

1 — 1 

CJ 

0 

en 

u 

J-J 

B 

U 

c 

*■ ' 

CJ 

'J 

a 

^H 

^_ 

3 

i_l 

Cjj 

CJ 

a 

u 

CO 

0! 

CO 

Z 

CS 

oj 

C/3 

i— 

03 

1M 

r; 

OJ 

fl 

cfl 

CO 

4_l 

CO 

a 

01 

CO 

c 

1 

CO 

CO 

LJ 

L- 

!_, 

'4-1 

1 

3 

U-I 

—i 

'-t-i 

r* 

•— \ 

j_) 

u 

'j-i 

TH 

U-l 

~ 

U-j 

c 

E 

1 

CO 

• 

U-, 

U_| 

CO 

4-1 

i_) 

u 

• 

U 

^ 

•W 

u 

X 

• 

U 

*tH 

u 

■o 

u 

o 

u 

c. 

g 

6 

, — f 

01 

u 

u 

4J 

c 

— 

3 

4-J 

• 

3 

03 

XJ 

3 

03 

4-1 

O 

O) 

c 

1^ 

u 

3 

3 

o 

4J 

u 

> 

3 

3 

CO 

0) 

CJ 

CO 

CO 

2 

v: 

3 

en 

oc 

-^ 

cn 

2 

— " 

CO 

>— 1 

CO 

U-l 

CO 

H 

CJ 

co 

< 

< 

CO 

CO 

N ' 

CJ 

u 

01 

0) 

CN 

y 

0> 

ca 

CO 

.•H 

CO 

2 

CN 
CN 


15 


TABLE  4 

IDENTIFICATION  OF  EXISTING  ACTIVITIES,  DEVELOPED  LANDS, 

AND  UNDEVELOPED  LANDS  FOR  WHICH  DEVELOPMENT  IS  PLANNED,  DESIGNED,  AND 

PROGRAMMED,  WHICH  MAY  BE  AFFECTED  BY  NOISE  FROM  THE  HIGHWAY 


3. 


Site 

Rotch    Playground 

St.    Peter    and    Paul    Church 

Dockside    Condominiums 


4.       Boston    Tea    Party    Museum 

3.       3remen    St.    residence, 
1-1/2    blocks    northeast 
of    Porter    St. 

9.      Bremen    St.    residence, 
2-1/2    blocks    northeast 
of    Porter    St. 

10.  East    Boston    Recreation 
Area,    northwest    base- 
ball   backstop 

11.  East    Boston    Recreation 
Area,    southeast    base- 
ball   backstop 

12.  Maverick    St.    residence 


13.      Por  zio    Park 

15.  Waterfront    Park,    Boston 

16.  Waterfront    Park,    Boston 

17.  Edward    Everett    House, 
City    Square,    Charlestown 

18.  Charles    River    Dam   Park 


Activity    or    Land    Use    Represented 

Rotch    Playground,    near    half 

St.    Peter    and    Paul    Church 

Dockside    Condominiums, 
Children's    Museum   and    associated 
open    space 

Boston    Tea    Party    Museum 

All    Bremen    St.    residences    directlj 
opposite    the    .Airport    Access    Rd . 


All    Bremen    St.    residences    out    of 
direct    line    with    the    Airport 
Access    Rd. 

Northwest    portions    of    the    East 
Boston    Recreation    Area 


Southeast    portions    of    the    East 
Boston    Recreation    Area 


All    Maverick    St.    residences    between 
Jeffries    and    Lamson    Sts. 

Por zio    Park 

Waterfront    Park,    near    Atlantic   Ave. 

Major    portion    of   Waterfront    Park 

Residences    near    City    Square    with   a 
direct    view  of    project    roads 

Charles    River    Dam    Park 


Approximate 
No.  of 
People 

Represented 


80 


140 


120 


200 
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TABLE  4  (Cont'd.  )_ 


Site 

19.   Scillman  Place  Residence, 
North  End 


Activity  or  Land  Use  Represented 

Lower  floors  of  residences  along 
Stillman  PI.,  Cooper  St.,  and 
Washington  St.  south  of  Thatcher 
St.,  with  facades  toward  the 
Central  Artery 


Approximate 

No.  of 

People 
Represented 

480 


20.      Casa   Maria    Housing,    North 
End 


Upper    floors    of   nearby   multi-story 
dwellings    within    1    block,   of   and    with 
facades    toward    the    Central    Artery 
but    with   some    shielding    by    other 
nearby    buildings 


340 


21.   Quincy  Market  Mall, 

Commercial  St.,  North 
Market  St. 


East  end  of  Quincy  Market  Mall 


22A.  Harbor  Tower  Condominiums 
Boston 


Harbor  Tower  closest  to  the  Central 
Artery;  condominiums  with  a  view 
of  the  Central  Artery 


310 
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TABLE  6 

SUMMARY  OF  "SEVERE"  NOISE  IMPACT  FOR  THE 
TWO-LANE  TDNNEL  OPTION 


Site 
No. 


Description 


Total  Noise  Margin 

Above  FHWA  Noise 

Abatement  Criteria 

(dB) 


Total   Noise  More 

Than   15   dB   Above 

Existing  Noise 


1.  Rotch  Playground 

2.  St.  Peter  and  Paul  Church 

3.  Dockside  Condominiums 

4.  Boston  Tea  Party  Museum 


14 

2 
8 


8.  Bremen    St.    Residence 

9.  Bremen    St.    Residence 

10.  East    Boston    Recreation   Area 

11.  East    Boston    Recreation   Area 

12.  Maverick    St.    Residence 

13.  Por zio    Park 


11 

10 

1 

5 

2 


15.  Waterfront    Park,    Edge 

16.  Waterfront    Park,    90    ft 

from   Edge 

17.  Edward    Everett    House 

18.  Charles    River    Dam  Park 

19.  Stillman  Place  Residence 

20.  Casa  Maria  Housing 

21.  Quincy  Market  Mall 

22A.  Harbor    Tower    Condominiums 


7 
4 

10 
10 
12 
9 
5 
13 
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TABLE  7 
PROJECT  VIBRATION  CRITERIA* 


Type  of  Effect 

Damage  Effects 

Structural  damage 

Architectural  damage 

-  Historical  buildings 

-  Nonhistor ical  buildings 


Maximum  Peak 

Vibration  Velocity 

(in. /sec) 


1.9 

0.08 
0.2 


Annoyance  Effects 

Hospital  and  critical  areas 

Residential /institutional /hotel 

-  Construction    period 

-  Long    terra 

Office 
Factory 


0.00  5 

0.01 

0.007 

0.02 
0 .  04 


*Maximum  existing  vibrations  serve  as  supplementary  criteria  to 
the  values  listed  in  this  table. 

Refers  to  ground  vibration  in  the  case  of  damage  effects  and 
building  vibration  in  the  case  of  annoyance  effects. 
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TABLE   8 
ESTIMATED   VIBRATION    IMPACT   DISTANCES* 


Damage    Effects 


Vibration    Source 

Construction    Period 

Pile    Driving 

Slurry   Wall    Construction 

Long-Term 

Elevated    or    Rough    Roads 
Smooth    At-Grade    Roads 
Roadway    Tunnels 


Structural 
Damage 


** 
** 
** 


Architectural    Damage 


Historic 
Buildings 


150 
18 


6 

2 

.** 


Non-Historic 
Buildings 


60 

8 


3 

1 

** 


Annoyance  Effects 


Vibration  Source 

Construction  Period 

Pile  Driving 

Slurry  Wall  Construction 


Building  Category 


Residential/ 
Institutional/ 
Hotel 

Hospital 

and      Wooden   Concrete 
Critical   Floors    Floors    Office   Factory 


400 
160 


460 
230 


330 
80 


260 

40 


170 
20 


Long-Term 

Elevated  or  Rough  Roads 
Smooth  At-Grade  Roads 
Roadway  Tunnels 


55 

130 

40 

14 

7 

13 

30 

10 

3 

2 

** 

** 

** 

** 

** 

*Table  entries  are  distances  from  the  source  (in  feet)  within  which  vibration 
impact  is  generally  expected  to  occur.   Different  distances  apply  in  cases 
where  impact  is  evaluated  on  the  basis  of  a  comparison  of  existing  and 
project  vibrations  (see  text). 

**No  impact  at  any  distance. 
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